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PREFACE 


The ovresent study, undertaken bv the Population Division of the 
Nepartment of International Economic and Social Affairs of the United Nations 
Secretariat, forms part of the regular programme of work in fertility and 
family planning studies as recommended by the Population Commission. A short 
version of this study, under the title "The effects of improved child survival 
on familv planning practice and fertility", was presented as a technical 
background paper for the International Conference on Better Health for Women 
and Children through Familv Planning, Nairobi, 5-9 October 1987, sponsored by 
the International Planned Parenthood Federation, the Population Council, the 
United Nations Children's Fund, the United Nations Development Programme, the 
United Nations Fund for Population Activities, the World Bank, and the World 
Health Organization. The present studv has been undertaken to identify what 
is clearly and unambiguously known about the relationship between child 
survival chances and fertility, to formulate policy guidelines based on this 
knowledge and to identifv vromising areas for future research. 
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Abstract 


Theoretical considerations, largely supported by empirical research 
findings, confirm the interdependence of child survival and fertility. Levels 
and trends in child survival are negatively associated with levels and trends 
in fertility. However, the prevalent direction of causation, its mechanisms, 
timing and strength are not identical in different populations. Patterns of 
demographic transitions show that improvements in child survival typically 
precede sustained fertility decline. This observation, however, cannot lead 
to the automatic conclusion that policy interventions to improve the health of 
children will be immediately followed by a decline in the birth rate. The 
actual fertility consequences of such interventions depend not only on the 
type of intervention but also on the prevalent family building strategy and 
the nature and scope of family planning programmes in the particular location 
where the intervention takes place. 


Improvements in child survival generate various distinct but closely 
interdependent types of changes in patterns of reproduction resulting in lower 
fertility levels and these depend on prevalent family building strategies. 
Several of these, in particular "the physiological effect" which links a 
child's death with a shortening of birth intervals through its effect on 
breast-feeding and the "replacement effect" which links a child's death to 
birth spacing and fertility through the interruption of family planning, 
operate at the level of the individual family and can be measured. Neither of 
these effects results in compensatory declines in fertility as child survival 
improves. At a maximum, in natural fertility populations, the "physiological 
effect" can be expected to result in 250-300 fewer births for every 1,000 
fewer child deaths. Similar declines in fertility have been found for the 
"replacement effect" and scattered evidence suggests that these declines will 
be larger when family planning practice is widespread. 


Other effects of child survival operate on fertility by altering parents’ 
perceptions about their environment, in particular their perceptions about 
their children's survival chances. These effects are more difficult to 
measure. The "transition effect" represents the process through which basic 
improvements in child survival shifts a society from "family building by fate" 
to "family building by design" through increases in the predictability of 
child survival. The “insurance effect", which operates at a later point in 
the demographic transition when family size desires are clearly formulated but 
reversible family planning methods are not yet widely accessible, has the 
potential for large demographic effects even to the point, in certain 
settings, of reducing rates of population growth. A simulation of the range 
of possible “insurance effects" suggests that the largest declines are likely 
to occur in these settings where improvements in child and youth mortality 
have been particularly strong and where mortality patterns were originally 
relatively unfavourable during the childhood years. 


Probable family building strategies for selected developing countries 
from the 1940s to the 1980s have been determined on the basis of a careful 
analysis of the relevant aspects of the socio-economic environment, the 
mortality environment (including the age pattern and causes of death) and 
family planning practice and availability. In most parts of Latin America and 
much of Asia, replacement behaviour is likely to be predominant in the 1980s. 
While natural fertility - and thus the potential for a strong “physiological 
effect" - still exists through much of sub-Saharan Africa, Southern Asia and a 
few countries in Latin America (e.g., Bolivia, Guatemala, and Haiti) are in a 
phase of transition where insurance behaviour is likely to be important. 


These findings have important implications for policy and further 
research. The proper identification of the setting in question in terms of 
transition stage and likely pattern of family building is necessary for the 
design and interpretation of research findings as well as _ for’ the 
implementation of child health interventions which minimize consequent 
short-run increases in population growth rates. The importance of integrating 
family planning with health care delivery is strongly implied by these results. 
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INTRODUCTION 


Do improvements in children's survival chances reduce the number of 
children women bear and rear? If so, what role does family planning play in 
bringing this about? These questions provide the focus for the present study, 
which seeks to clarify the many linkages between health improvements for 
children, birth rates and family planning practice and to summarize what is 
already known about these linkages from existing studies and available data. 
While current knowledge will permit only partial conclusions, the conclusions 
that can be derived have useful research and policy implications. Various 
features of the social setting, such as the type of economy and the prevailing 
family system, are shown to affect the type of family building strategy 
parents follow at any point in time. Thus, the ways in which improvements in 
child survival affect family planning practice and birth rates vary depending 
on the time and place where (when) they occur. In this paper, a range of 
probable effects of improved child survival on fertility for different 
settings are derived from a combination of empirical evidence and logical 
argument. 


Throughout most of human history, trends in mortality and fertility have 
been closely linked, being the natural outcome of common economic and 
environmental forces. The transition to low mortality and fertility in the 
West has been a long and slow process. In contrast, in the developing 
countries since the Second World War, mortality has declined rapidly without, 
in most cases, the development of a complementary social and economic 
infrastructure. This has been accomplished through the import of inexpensive 
medical technologies from the West. In the ensuing years, mortality rates 
have continued to fall dramatically while fertility declines have varied 
widely in timing and extent and, in some cases, have not yet even begun. 
Rapid population growth is the natural result of this current imbalance 
between mortality and fertility. These contrasting experiences between the 
developed and developing countries have raised questions about’ the 
characteristics of the mortality decline then and now and about the possible 
implications of these differences for the future course of the fertility 
transition in today's developing countries. In the long run, mortality and 
fertility must be closely linked because rapid population growth cannot be 
sustained indefinitely. However, in the shorter run, a variety of 
relationships may exist depending on the social setting and on prevailing 
mortality patterns, with implications for current trends in fertility and 


population growth. 


Today's global commitment to the achievement of improved living standards 
involves not just quantitative economic goals but also social and humanitarian 
goals. Among these, the goals of “better health for all by the year 2000" 
(World Health Organization, 1978) and respect and support for "the right of 
parents to determine the number and spacing of their children" (United 
Nations, 1981) are of particular importance in the present context. The 
simultaneous pursuit of goals relating to increased per capita income and 
declining mortality requires an environment in which families choose and can 
implement small family size goals. Otherwise, the increased population growth 
rate generated through mortality decline would erode gains made in income 


growth. Knowledge of the linkages between mortality decline ae cone 
decline offers the policy maker the opportunity ©to achieve grea 1 inne 
health and economic measures within a given budget through aoe oe es The 
of programmes designed to enhance these mortality-fert> eS is oe is i 
findings from the present report provide evidence of these linkages, 

as of the settings in which they are most likely to operate. 


A coherent and systematic approach to this topic requares not only a 
review of available empirical findings but also a theoretical structure within 
which the types of relationships that may exist or even co-exist in wes 
social settings can be identified. Therefore, the first chapter of this 
report provides a conceptual framework of the family building process at 
different phases of the transition within which the possible biological and 
behavioural linkages between mortality, fertility and family planning can be 
viewed. The basic idea is that improvements in child survival, interacting 
with the socially determined demand for children and the available means of 
family size control, produce profound changes in prevailing family building 
strategies, as well as generate specific fertility effects through the 
operation of each particular strategy. 


In the next three chapters these changes and effects are discussed in 
detail as they develop and overlap sequentially in the course of the 
demographic transition. Throughout the discussion, emphasis is placed on the 
intervening role of crucial features of the social settings in which the 
demographic transition is taking place. In chapter II on natural fertility, 
the operation of the physiological effect is explained and the possibility 
that inadequate care may be used as an adjustment strategy when fertility 
control is non-existent is presented. In chapter III, the role of mortality 
decline in the creation of the climate for innovative fertility behaviour is 
explained. In chapter IV, the discussion of effects that may be operating 
when fertility is in transition includes the explanation of “insurance” and 
"replacement" types of behaviour resulting in supply effects as well as of 
possible effects of improved child survival on the demand for children. 


Then, in chapter V, characteristics of social settings which are likely 
to influence parents' family building strategy and which have been mentioned 
in the preceding presentation, are summarized in a systematic way. So that 
empirical findings can be assessed within the proper context, individual 


developing countries are categorized with respect to likely family building 
strategies for the decades since the 1940s. 


_ Next, in chapter VI, relevant empirical findings 
individual level studies of the 
reviewed. 


from aggregate and 
evel mortality-fertility relationship are 
This is supplemented by the simulation of impacts of improvements 
in child survival on fertility through insurance behaviour, which is likely to 
mediate substantial long-term adjustments but is resistant to direct empirical 
measurement. Finally, the implications of these findings for nealah d 
family planning policy are presented in the conclusion. et 


I. CONCEPTUAL FRAMEWORK 


There are two very different tvpes of mechanisms that have been 
identified as linking mortality with fertility at the level of the individual 
family or couple. The first is a non-volitional or physiological mechanism 
which operates primarily in natural fertility populations but which can also 
he found in settings where fertility control is imperfect. This mechanism 
links the length of birth intervals to the incidence of infant mortality 
through its impact on breast-feeding duration, as well as other post-partum 
Dractices. The second is a volitional- mechanism which can only operate in a 
context in which families formulate familv size goals and when they are 
Willing and able to take action to limit family size. 


Most of the research on the effects of infant or child mortality on 
fertility addresses the question of how parents respond to the experience or 
the expectation of a child death. The child survival hypothesis lies at the 
core of both the theoretical and empirical studies in this domain. In its 
simplest form the hvpothesis states that experience with or fear of child 
mortality may lead parents to have additional births either to "replace" those 
who have actually died or as "insurance" against expected deaths. The 
implication then follows that improved child survival will increase the 
motivation to limit births and subsequently lead to fertility decline (Taylor 
and others, 1976). Thus, the child survival hvpothesis, which emphasizes 
conscious fertility responses on behalf of parents to mortality conditions 
they face, deals with volitional (reflexive) effects which are likely to 
operate at the familial level through the supply of children when family size 
goals remain stable and fertilitv is under a couple's control. 


However, this hvpothesis ignores several potentially important aspects of 
the relationship between child survival and fertility. In fact, some of the 
wavs child survival affects fertility transcend the individual couple in that 
they relate to the emergence and acceptability of qualitatively different 
tvpes of fertilitv behaviour rather than to quantitative effects appearing at 
the level of individual families. In addition, at the familial level, 
improvements in child survival may affect not onlv the supply of surviving 
children but family size preferences as well. Finally, the 
mortality-fertility relationship goes in both directions. For instance, when 
appropriate methods of fertility control do not exist or are not known, too 
freauent and too many births may substantially increase rates of infant and 
child mortality via both physiological and volitional mechanisms. 


A conceptual framework which draws on several important schools of 
thought within the economic and demographic literature has been developed for 
the present paper in order to encompass the complexity of the 
interrelationships between child survival and fertility. At its core 1s the 
synthesis framework associated primarily with Easterlin (Easterlin, 1969, 
1975, 1983; Easterlin and others, 1980), which has achieved wide acceptance 
within the field as a useful theoretical device for organizing fertility 
determinants both at the individual and societal level. For the purposes of 
this paper, this framework is supplemented bv other valuable economic insights 
(Schultz, 1971, 1972, 1976; Retherford, 1975), bv important linkages | 
established in structural theories of the demographic transition, namely, the 


3 


1963; Friedlander, i977:; > DY 


theory of multiphased response (Davis, 1980)0 dud “by  Uwensen flows" 


institutional settings theory (McNicoll, 1978, 
theory (Caldwell, 1982). 


is based on the concept of “family 


building", which is conceived here as the process by which an te ate 
family is formed up to some critical age or point in time through = Fees 
and timing of births and deaths. Because improvements in child surviva y 
such different implications for family building in contracepting an 
non-contracepting societies, 4 basic distinction is drawn here between 5 
process of family building which is dictated by forces outside parenta 
control - "family building by fate" - and one which 18s subject to parental 
controls - "family building by design". Societies where the family building 
process is the outcome of fate for the individual family may none the less 
have developed collective strategies to assure child survival, such as 
prolonged breast-feeding and post-partum sexual abstinence, which parents 
conform to but which they do not wilfully manipulate. In many settings, the 
two processes of family building by fate and family building by design 
co-exist either in different population subgroups and/or even within the same 
family at different points in its life cycle. Parental intervention in the 
family building process can occur not only through the practice of family 
planning but also through the quality of care parents provide their children. 
While some might call such parental action "family building by design", it is 
discussed here as an aspect of "family building by fate" because, from the 
point of view of the individual family, any child death resulting from such 
inadequate care is likely to appear as a cruel blow of fate rather than an 
event over which they had any control. 


The proposed analytical framework 


Improvements in child survival generate five distinct but closely 
interdependent types of changes in patterns of reproduction. Four of them 
result in lower levels of fertility, while the fifth operates in the opposite 
direction. These five effects are depicted in figure I in the context of the 
two main types of family building strategies just described - “family building 
by fate" and “family building by design". 


"Family building by fate", which is synonymous with natural fertility or 
the absence of parity-specific fertility control, characterizes all 
populations prior to the beginning of the demographic transition. The first 
and potentially most important effect of improvements in child survival on 
fertility - the "transition effect" - is to increase the predictability of the 
family building process to the point that parents can perceive the possibility 
of influencing future events themselves, thus making the concept of family 
planning meaningful. This first effect is shown in figure I as the effect 


which stimulates the process of change from "fate" as the family building 
strategy to "design". 


. a cheeses Se on fertility of improvements in child survival - "the 
physiological effect" - is to lengthen inter-birth i i a . 
populations. r intervals in breast-feeding 


This effect will be strongest in natural fertility populations 


and will become weaker in the cour aR 
se of the tran 
controlled fertility. sition from natural to 


F aut chird, fourth and fifth effects of improvements in child survival on 
ertility operate within settings where family planning is practised - one 
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the demand for surviving 


ly of births and two on é a 
PARE anc waeenes ace adjust their childbearing 


- oats FS 
children. When parents are able and willing : aera 
plans to actually experienced or anticipated child losses, improvemen 


child survival will cause decreases in fertility even if family s1ze gget* 
remain unaltered. This is called the "supply effect" and can be eee: 
through "insurance behaviour" when child survival 18 still risky oo 
reversible family planning methods are not widely available or throug 
"replacement behaviour" when child survival is relatively certain after some 
fairly young age and where reversible family planning methods are widely 
available. The “auality effect" of improvements in child survival involves a 
reduction of the number of surviving children desired as future returns from 
investments in the education and health of fewer ("higher quality") children 
become more secure. Finally, the "price effect" involves the reduction in 
average cost of a surviving child as child survival improves which, under 
certain circumstances, may induce parents to revise upwards their family s1ze 


goals. 


Improvements in child survival inevitably lead to an increase in 
population pressure on available resources. While in the’ long-term 
perspective and on 4a world-wide basis a decisive adjustment should be 
accomplished through a decrease in marital fertility, this fertility response 
mav be considerably delayed or weakened by such “alternative societal 
responses" to relieve the strains as out-migration, delayed marriage or rise 
in labour productivity (Davis, 1963; Boserup, 1965; Friedlander, 1969, 1977; 
Retherford, 1975; Caldwell, 1986). However, an attempt’ Co integrate 
explicitly these "alternative responses" into the conceptual framework would 
have been too ambitious at this stage. First, it is clear that levels, 
age-schedules and sex differentials in adult mortality should play as 
important a role as child survival in triggering these "responses"; secondly, 
the actual state of research does not provide sufficient clues for the 
understanding of the simultaneous operation of these complex relationships, 
none of these "alternate responses" has been subject to more than cursory 
quantitative examination (Friedlander, 1969; Wrigley, 1969; Habakkuk, 1971; 
Mosher, 1980; Bronfman and others, 1986). This is why only occasional 
references will be made to these "alternative societal responses" in the 
discussion of interrelationships between child survival and fertility, which 
is the focus of this paper. 


Strategies adopted by parents in building their families are conditioned 
by a vast array of interlinking factors which can be broadly subdivided into 
two groups: (a) societal (structural) conditions and (b) _ parental 
characteristics. Many factors which have been identified as major 
determinants of family building strategies are seen to operate on both the 
societal and family levels, and thus can be examined empirically at either the 
pala ha or individual level depending on the focus of analysis and the type 
pe ee oe ee Indeed, for many of these factors, the societal level 
aed i ing more than a simple aggregation of individual level 
nts ‘ad eee child survival, which is the central factor of interest in 
i ie eet 7 not such a factor, thus making the analysis of its 
RUPE ireicat a ee te It follows that the observed relationship between 
ie ’ an ertility, when measured at the aggregate level across a 

vy of societal settings, will be expected to be quite different from the 


relationships measured withi i i 
nm societal settings: a i 
expected to be different from each other. Se eee oR 


Figure II summarizes the general analytical framework proposed in this 
paper. It should be noted that societal level determinants (top block) are 
subdivided into socio-economic settings, mortality conditions and fertility 
regulation costs. Features of socio-economic settings relevant to this 
analysis would include economic, institutional and socio-cultural factors 
which are seen to influence the demand for Surviving children. Mortality 
conditions are characterized by prevailing levels of mortality, age-schedules 
of mortality and their patterns of change. Mortality conditions are closely 
tied to socio-economic settings through morbidity patterns and patterns of 
causes of death. 


As can be seen from figure II, societal determinants of child survival, 
fertility and their interrelationships are channelled not only through the 
family but also directly impact on fertility regulation costs, child survival 
(as far as it is outside of parental control) and the demand for children. 
While the original spirit of the basic Easterlin framework remains, it has 
been modified in important ways so as to highlight the full implications for 
the model of child survival. Supply factors are shown on the left and demand 
factors on the right with child survival in a central role intermediating 
between demand and supply, as well as affecting them both directly. The 
motivation to control family size and the strategy chosen will depend on child 
survival. 


In figure II, the demand for surviving children is assumed to encompass 
not only the family size goal but also other characteristics such as the 
strength of demand, preferences about the sex of children and the age to which 
a child's survival matters to its parents (or in other words, “relevant 
age"). These characteristics of demand vary across societies as a function of 
parents' perceived values and costs of children. Child survival to the 
"relevant age" becomes a focal point through which prevailing mortality 
conditions influence the choice of family building strategies. This is why 
child survival is shown in the central position between demand and supply in 
figure II. 


However, in order to simplify the presentation, the mortality-fertility 
interrelationships are first discussed (in chaps. II-IV) in the sequence they 
are likely to evolve in the course of the demographic transition, with only 
scattered references to variations in demand for surviving children across 
social settings. For instance, the consequences of profound changes in 
mortality conditions for family building behaviour are shown in chapter III, 
assuming that the "relevant age" and the typical family size goal are the same 
in all societies experiencing these changes. In chapter IV, the choice of 
specific fertility adjustment strategies is depicted as depending primarily on 
mortality conditions, while in fact the process is more complex, depending as 
well on setting-specific features of the demand for children and the 
availability of appropriate methods of fertility control. An attempt to fill 
in these gaps is made in chapter V where mortality conditions in developing 
countries are explicitly linked with relevant components of demand for 
children as determined by socio-economic conditions. Combining» these 
supply-demand interactions with country-specific patterns of contraceptive use 
leads to the classification of countries by the likely family building 


strategies in operation in recent decades. 
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Figure II. Relationship between child survival and fertility 


SOCIETAL CONDITIONS 


A. Mortality conditions 
B. Socio-economic conditions 
C. Family planning availability 


Characteristics of parents 
affecting supply 


Potential supply 
of births li 
Potential supply ees 
of children 


( Motivation 


to control 
Peay family size 
Family building 


Family characteristics 
influencing demand 


CHILD 
SURVIVAL 


Demand for 
children 


strategy 


= ae 


Actual births 


Ultimate 
family size 


II. FAMILY BUILDING BY FATE 


A. Physiological eftect 


Mortality levels can have a pronounced influence on fertility levels even 
in the absence of birth control. In populations where breast-feeding is 
common and extends for more than a few months, its ovulatory-suppressant 
effect!/ results in longer average intervals to the next birth if the 
previous child survives the breast-feeding period than if it dies within that 
period. In other words, following the death of an infant, breast-feeding is 
discontinued and ovulation is likely to resume sooner than would otherwise 
have been the case, resulting in an increased risk of pregnancy early in the 
post-partum period if contraception is not practised. This mortality-induced 
shortening of inter-birth intervals is hereafter called the "physiological 
effect".2 An increase in child survival would tend to widen inter-birth 
intervals through this physiological effect and result in a decline in period 
fertility rates. 


The relationship between breast-feeding and ovulation is not invariate 
but depends on several factors, including the duration and intensity of 
breast-feeding.3/ The intensity of breast-feeding is determined not only by 
the frequency of suckling and the practice of on-demand suckling (World Health 
Organization/National Research Council, 1982), but also by its completeness as 
measured by the ratio of breast milk to the overall child food intake. 
However, the duration of the amenorrhoeic period is typically shorter than the 
overall length of the breast-feeding period and this cannot be fully explained 
by the practice of volitional lowering of breast-feeding intensity with a 
child's age .4 In the complete absence of breast-feeding, the amenorrhoeic 
period is approximately two months. The difference between the duration of 
breast-feeding and amenorrhoea varies widely causing variance in the estimated 
relationship between breast-feeding duration and birth interval length.2/ 
The fact that the strength of the ovulatory suppressant effect of lactation 
seems to be inversely related to the period elapsed since delivery has led 
some researchers to postulate that the death of a child over one year would 
have little physiological impact on fecundability (in the absence of 
abstinence) and, hence, would not’ shorten the’ inter-birth interval 
(Kunstadler, 1978). 


The physiological effect is even greater in cultures that observe 
post-partum sexual abstinence, which exceeds the duration of lactation-induced 
amenorrhoea. In many parts of sub-Saharan Africa, where _ prolonged 
breastfeeding is prescribed and sexual intercourse during the lactational 
period is forbidden, the physiological effect is culturally built into 
behaviour patterns (Ware, 1977). Here, the potential impact of an infant's 
death on inter-birth intervals is at its maximum. There is definite evidence 
that, in these settings, post-partum abstinence is practised specifically to 
ensure that the supply and quality of breast milk are adequate (Caldwell and 
Caldwell, 1977, 1981; Ware, 1977) and thus to enhance a child's survival 


chances (Page and Lesthaeghe, eds., 1981). 


Striking evidence of the potential magnitude of the physiological effect 


was recorded in rural Gambia in the early 1960s, thanks to an es 
village-based registration system that was in place at the time of an sie : aS 
that caused a dramatic increase in mortality. The crude birth rate reacne 

per thousand in the year following the death of 20 per cent of the children 
under the age of five and returned to the normal level of 41 births per 
thousand the following year (Thompson, 1975). Therefore, it is logical to 
expect that the strength of the physiological effect will be at 1¢s greatest 
in the rural areas of West Africa, where post-partum sexual taboos are still 
observed (Caldwell and Caldwell, 1977, 1985; Schoenmaeckers and others, 
1981). In East Africa, where the practice of post-partum sexual abstinence 
has declined in recent years and where the practice has always been less 
important in terms of prevalence and duration (Caldwell and Caldwell, 1985), 
the physiological effect is likely to be smaller for any given duration of 
breastfeeding. Especially prolonged intensive breast-feeding, which is common 
for some populations of South Asia, may result in large physiological effects 
as well even in the absence of post-partum sexual abstinence. In Bangladesh, 
for example, the average difference in birth intervals between women whose 
children have survived infancy and those whose babies have died within the 
breast-feeding interval was 13 months (Chowdhury and others, 1976). Similar 
differences in inter-birth intervals were found in Senegal (a country in which 
women practise extensive post—partum sexual abstinence) (Cantrelle and ~ 
others, 1975). | 


In every developing country, the potential physiological effect is likely 
to be much smaller in urban areas than in rural areas because breast-feeding 
durations have been found to be significantly shorter for urban than rural 
populations and still shorter for inhabitants of metropolitan areas (Jain and 
Bongaarts, 1981; Ferry and Smith, 1983; Simpson-Hebert and Makil, 1985). Even 
some urban contact may be sufficient to reduce breast-feeding (Knodel and 
Debavalya, 1980). Declines in the prevalence and duration of breast-feeding 
have been observed in East and South-East Asia, as well as in Latin American 
countries where breast-feeding used to be widespread and prolonged (Bulatao, 
1984). In these settings, the physiological effect is likely to be much 
weaker among younger cohorts of women. In fact, in the case of Latin America, 
the high level and speed of urbanization has left little room for any 
pronounced physiological effect of increased child survival on fertility.6/ 
In some countries of the region, the average length of breast-feeding does not 
significantly exceed the duration of post-partum amenorrhoea which would occur 
in the absence of lactation (World Fertility Survey, 1984). In what way is the 
operation of this physiological mechanism, which links the level of infant 
mortality with the length of birth intervals, likely to affect period 
fertility rates and completed family size as child survival improves? 


"In populations where conscious limitation of family size is 
negligibly important, completed family size can be viewed simply 
as the cumulative outcome of uncorrelated birth intervals spanning 
a woman's reproductive life. In such populations, it 


e . . is 
legitimate to regard intervals and completed family size as 
simultaneously determined: hence interval effects translate 


immediately into fertility effects" (Preston, 1978). 
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In other words, a woman who experiences more infant deaths over her lifetime 
would he expected to experience more births; thus, an increase in child 
survival would result within a vear in a reduction in the period fertility 
level (as measured by the crude birth rate or total fertility rate) and 
ultimately to a decline in the cohort fertility rate. 


The auantitative impact of variations in infant mortality rates on total 
fertility rates through these interval effects can be estimated with a model 
developed by Perrin and Shepps and modified by Preston (1978) .7/ The model 
shows that, despite the major influence of child mortality on fertility in 
breast-feeding natural-fertility populations, it is impossible for fertility 
to make a fully compensating response to variations in mortality through this 
non-volitional mechanism for the simple reason that the interval to the next 
birth cannot be reduced to zero owing to the occurrence of a child death. The 
proportional fall in fertility in response to an increase in child survival 
will eaual the absolute decline in infant mortality times (multiplied by) a 
factor which is measured as the difference between the length of the sterile 
(or abstinence) period following a birth which results in a surviving child 
and the length of the eauivalent period following the birth of a child who 
died, divided by the entire average inter-birth interval (Preston, 1978). 


The fall in fertility resulting from an increase in child survival will 
be greater, the longer the breast-feeding period and the wider the practice of 
post-partum abstinence (as in West Africa), but in no case will this type of 
fertility adjustment fully compensate for the decline in mortality which 
caused it. The maximum value of this compensatory response owing the 
Phvsiological effect would be 50 per cent if the average inter-birth interval 
were about 2.5 years. 9/ Thus, up to 50 per cent of the increase in the net 
reproduction rate caused by an increase in child survival could be eliminated 
through compensating reductions in fertility, although a compensation of 25 to 
30 per cent would be more typical (Preston, 1975, 1978). In other words, over 
the course of a woman's reproductive life, a thousand fewer child deaths would 
be associated with about 250 to 300 fewer births in populations where 
breast-feeding is prolonged. 


This relatively large macro-demographic impact of the physiological 
effect (which leaves 75 per cent of child deaths uncompensated for in terms of 
additional births) can be expected to occur only in populations with high 
infant mortalitv, prolonged intense breast-feeding and natural fertility. 
Each of these three conditions is_ important. The absence of prolonged 
breast-feeding in natural fertility populations with high mortality (as in 
certain areas of Eurove long before the onset of the demographic transition 
(Knodel, 1968) or in some areas of Latin America, particularly Chile (Plank 
and Milanesi, 1973), impedes the physiological effect itself. On the other 
hand, a relatively low level of infant mortality in a breast-feeding natural 
fertility population means that infant deaths occur infrequently and thus a 
further improvement in child survival is not likely to have a significant 
fertility impact. Hence, it may be expected that the macro-demographic impact 
of the physiological effect is likely to be largest in sub-Saharan Africa, 
rural areas of some Asian countries (e.g., Pakistan and Bangladesh), as well 
as in some European populations of the past where there never were natural 
substitutes for breast milk such as cow milk. The macro demographic impact of 
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inevitably weaken in the course of the 


the physiological effect should f t 
e negligible in modernized societies 


demographic transition and finally becom 
(Friedlander, 1977). 


The weakening of breast-feeding practice in natural fertility 
populations, in fact, may induce the onset of innovative fertility behaviour 
in the form of conscious family planning. In a natural fertility population, 
the practice of intense breast-feeding over an extended period of time results 
in a more or less constant ratio of births to surviving children and in 
relatively successful automatic (non-volitional) birth spacing. Tf the 
average length of the childbearing span of life remains rather stable over 
time, the number of children ever born over the life time (completed 
fertility) is conditioned primarily bv the survival of each child up to the 
end of the post-partum lactation-inhibited sterile period. With high and 
evenly distributed infant mortality, completed fertility would vary within a 
rather narrow range which would gradually turn into a kind of socially 
accepted fertilitv norm. A change from breast-feeding to infant formula could 
destroy this balance. Among women adopting bottle feeding, those whose infants 
survived would find themselves suffering from unusually freauent deliveries 
which might prompt the search for family planning as a substitute for the 
non-volitional protection that thev had lost. Those who were particularly 
affected hy the unusuallv poor survival of their bottle-fed babies? might 
also become innovators bv deliberately shortening or even completely stopping 
the practice of post-partum abstinence, if such practices were of importance. 


Such a transformation of fertility behaviour in response to the 
introduction of bottle feeding reauires that people have an understanding of 
the conception-inhibiting effect of lactation. Such a change would be less 
likely to induce innovative behaviour in populations continuing to practise 
post-partum sexual abstinence. In non-abstinent populations, where 
breast-feeding provided the only protection against too frequent pregnancies, 
the initial adoption of contraception may fall short of neutralizing the 
effect on fertility of the reduction in the duration and intensity of 
breast-feeding. It has been demonstrated that, in the absence of fertility 
control, a reduction in the mean duration of breast-feeding from three years 
to one month would lead to a doubling of total fertility if all other relevant 
factors remained unchanged (Bongaarts and Menken, 1983). 


In all this discussion, it should not be forgotten that the relationship 
between fertility and mortality goes in both directions. In natural fertility 
populations, the impact of high fertility on infant and child mortality may be 
much more significant than the effect of infant mortality on fertility as 
ae. by the physiological effect just discussed. Results of a number of 
Apebis eee lady developing countries support the conclusion that too 
Nae vica sia rs parity children are at significantly higher risks of 
births (Acs4di aia Tob vee longer intervals or children of low parity 
NN 1985 het ans ohnson-Acsadi, 1986; Kunstadler, 1978; Hobcraft and 
i a Ligeia aha tattabee a Thus, in certain circumstances, the 
improvements in child survival thes cide Muiean nee atah. seemed 7 
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B. Inadequate care 


The preceding presentation is based on the assumption that the loss of a 
child is always undesirable from a family's point of view, and, consequently, 
that infant and child mortality are due purely to _ factors beyond an 
individual's control. If this were the case, high fertility would be the 
necessary societal and individual response to high mortality (Notestein, 1945). 


However, under the pre-transitional mortality régime, high fertility is 
associated with high variability of the individual couple in the number of 
Surviving children. Since natural fertility was the predominant form of 
fertility behaviour in pre-transitional societies, does this mean that parents 
were indifferent to the number of living children they ended up with or that 
they were always interested in having as many surviving children as possible? 
Neither of these possibilities is universally _ plausible. In’ > fact, 
childrearing always requires the allocation of scarce resources, including the 
allocation of time and emotional care in addition to the allocation of 
commodities and financial expenditures. Pre-transitional societies with 
natural fertility differ from each other both in terms of the sources of these 
resources (parents versus extended kin or even larger groups of people), as 
well as in terms of the availability of alternative opportunities for resource 
allocation. Thus, if parents themselves bear most of the costs of 
childrearing and have access to opportunities to maintain or improve their own 
well-being, resource constraints may make them reluctant to rear too many 
children. In this situation, even the hope for long-term returns from their 
children in terms of old age support may be overpowered by the short-run 
costs. In contrast, if the major part of the costs of childrearing are not 
assumed by the natural parents but by the larger kin group and if the 
socio-economic organization of the society provides few opportunities to the 
individual for economic betterment, each additional living child is likely to 
represent a valuable acquisition rather than an economic burden. 


Of course, the actual degree of burden imposed on individual parents by 
natural fertility lies somewhere in between these rather imaginary extreme 
cases. In addition, pre-transitional societies differ with respect to their 
social organization and its implications for the social roles and relative 
statuses of men and women as well as the sexual division of labour. These 
differences have implications as well for parents' attitudes towards the sex 
composition of their living children and the distribution of resources to 
children according to sex. 


The point being made here is that under the regime of natural fertility, 
specific parental behaviour could play a role in explaining substantial 
variations in infant and child mortality. While exogenous environmental 
influences such as famines, safety of water and the nature of endemic diseases 
determine a background level of mortality, the society as a whole and, more 
particularly, parents have great scope for modifying the chances of children s 
survival. Polgar (1972) pointed out that exogenous mortality alone cannot 
explain the extreme closeness of birth and death rates for all of human 
history prior to the onset of the demographic transition. Using conservative 
estimates of the length of the reproductive span, the average inter-birth 


is 


interval and maternal mortality in pre-industrial times, Polgar's model 
implied a figure of at least six births per woman, of which three mows 
survive to reproduce. This implied a net reproduction rate of at least }. 
which would mean a 50 per cent increase in population s1ze from generation to 
generation. This is implausible given what it would imply about the size of 
the world's population earlier in history. This leads to the implication that 
pre-transitional societies must have developed collective strategies to assure 
slower rates of population growth and most of these strategies would have to 


have been directed at child survival (Polgar, 1972; Dumond, 1975; Vishnevsky, 


1976; Pavlik, 1979). 


Scrimshaw (1978) has suggested that, at the family level, at least some 
child deaths occur "when an infant is relatively unwanted whether because of 
its high birth order, close spacing of births, the number of living children 
already in the family, or the sex composition of the family in relation to 
that child's sex and to sex preferences for children", or occasionally because 
the child is "difficult, physically unattractive or otherwise’ less 
acceptable". In other words, "other things being equal, 4 child's survival 
will be determined by how much it is wanted" (Simmons and others, 1980). This 
does not mean that differential mortality is entirely due to factors under 
parents' control or that all “avoidable” deaths occur only as the result of 
perfectly conscious behaviour of parents. Indeed, some of the variation in 
mortality within any society at any point in time is due to the differences in 
the composition and strength of exogenous mortality factors to which members 
of different social strata are exposed. In this sense, "a mortality régime is 
in effect a layering of sub-régimes" (McNicoll, 1986). However, differential 
infant and child mortality is not completely accounted for by these 
differences in exposure to the exogenous risks of death. At the same time, 
differential mortality as the response to high uncontrolled fertility may 
often result from unconscious sets of specific behaviours that reflect a 
"family's or culture's population policy" (Scrimshaw, 1978). 


The ways in which parents can affect infant and child mortality have been 
documented in various studies (Shorter, 1977; Harris, 1977; Dickeman, i F he 
Ware, 1977; Scrimshaw, 1978, 1983). Evidence of the practice of infanticide, 
abandonment, neglect and the selective provision of food and medical care to 
children has been drawn from historical and contemporary data from all major 
geographic regions. All these practices result in variations in child 
survival which are and could be consolidated into two broad categories: (a) 
infanticide or overt killing and (b) “inadequate care". "Inadequate care" 
would include child abandonment, as well as less evident forms of neglect of 
“unwanted children" - that is, "differential care" - in the areas of feeding 
sanitation, medical care, supervision, and attention. Scrimshaw (1983) 
defines such inadequate care in relative terms: "neglect occurs only when an 
infant or child receives less than the family might be able to provide, and 
less than the family members know should be provided". 


While a high incidence of infanticide 
anthropological research for many (predominantly PGS PE ne is a 
as well as in this century (e.g., findings obtained by Divale and ate 
1976) and has been described as a practice through "much of human hist i" 
(Harris, 1977), the official ban imposed now on this practice mi a 3 
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the world is likely to have reduced its incidence to a _ few small 
subpopulations which still escape the control of law enforcement authorities. 
On the other hand, "inadeauate care" was also a common practice in most 
Pre-transitional cultures and is still widespread in today's world. This is 
why it is pertinent to review the forms of "inadequate care" that may be 
associated with control of family size. 


1. Abandonment and extreme neglect 


The demographic and historical literature contains many examples of 
infant and child ahandonment in Europe during the seventeenth, eighteenth, and 
mineteenth centuries (Trexler, 1973; Langer, 1974; Shorter, 1977; Smith, 
1981), Extreme child neglect coinciding with abandonment was also a 
widespread practice in Europe (Ware, 1977; Van de Walle and Knodel, 1980). 
Infants were often left alone for long periods of time, resulting in accidents 
and illnesses (Shorter, 1977). This occurred particularly during harvest 
times when children were left alone while their mothers worked. This has been 
associated with increased infant mortality rates at the time of the harvest. 
The same conflict between work and childrearing responsibilities was recorded 
by Braun (1978) in Zurich during the eighteenth and nineteenth centuries. It 
can be inferred that mothers are sometimes forced by economic circumstances to 
subordinate infant welfare to other objectives 
(Shorter, 1977). 


It is important to note that the practice of child abandonment, which has 
been documented particularly in historical Europe and in Latin America 
(Johnson, 1981), appears to occur in settings where the nuclear family system 
is predominant (i.e., in settings where kinship networks are weak or 
non-existent) and where large economic inequalities exist within the context 
of an industrializing societv. Indeed, absolute poverty is still _ the 
condition of many people in most developing countries. But perhaps because of 
the much shorter history of rapid large-scale urbanization in Asia and Africa 
than in Latin America (see United Nations, 1973, chap. VI), the large part of 
poor urban dwellers in Asia and Africa still conserve their strong traditional 
ties with extended kin who provide mutual help and assistance, encourage 
filial lovaltv and even, in particularly severe situations, provide 
alternatives to child abandonment. In this connection, child abandonment as a 
last resort mav be contrasted to the specific kinship mechanism of child 
fosterage developed by some African societies (Isiugo-Abanihe, 1985). This 
mechanism relieves natural parents of most of the burden of bearing numerous 
children, because the societal organization prescribes that relatives and/or 
neighbours must help parents to rear children. 


Child fosterage and child abandonment can be seen as alternative 
mechanisms used to maintain a balance between a family's resources _and 
effective family size. At the family level, either of these two mechanisms 
operates as an adjustment to natural (uncontrolled) fertility. At _the 
societal level, the purposes and statuses of these alternative mechanisms 
differ. Fosterage is one of the social devices aimed at maximizing the number 
of surviving children - an important goal in traditional sub-Saharan African 
societies where this practice is prevalent. Societies where child abandonment 
is practised do not have such straightforward demographic goals: child 


15 


abandonment is more aptlv described as a personal adjustment strategy which 18 


tolerated but not sanctioned bv society. 
2. Differential care 


a major and perhaps the more typical 


response to uncontrolled fertility is differential care of children. 
Differential care involves the withholding of scarce resources from less 
valued or “unwanted" children (Scrimshaw, 1983). The evidence that such 
practices may he 4a mechanism for determining ultimate family size and 
structure is derived from empirical studies that document differentials in 
infant and child mortality by sex, birth order, inter-birth spacing and total 
family size. However, the quality of available data for this type of analysis 
are often poor and it is extremely difficult Co separate statistically 


behavioural components from exogenous factors. 


In addition to overt abandonment, 


The best evidence for the practice of differential care emerges from the 
examination of sex differentials in mortality and morbidity in societies that 
greatly favour children of one sex over the other (Bhatia, 1983). Traditional 
South Asian and Middle Eastern societies are known to favour males over 
females in most spheres of economic and social life. Data from the World 
Fertilitv Surveys document strong son preference in some countries in the Far 
East and in Moslem Asia and North Africa (United Nations, 1987). Wide sex 
differences in infant and early child mortality are reported in _ these 
regions. It was found that in the rural Khanna area of Punjab, India, the 
death rate of childrenl® was 50 per cent higher among females than among 
males (Wvon and Gordon, 1971), which is closely associated with the 
preferential provision of food and medical care to male children (Singh and 
others, 1965). Similar sex differences in mortality are reported for Asia in 
Bangladesh (Welch, 1974; D'Souza and Chen, 1980; Chen and others, 1981), India 
(Simmons and others, 1980; Ware, 1981), Pakistan, Burma, Sabah and Sarawak, 
and Thailand (Ware, 1981), and for the Middle East in Jordan, Lebanon and 
Syria (Cook, 1964; Kimmance, 1972). There is less evidence of high female and 


tas child mortality in Africa and Latin America (Jensen, 1982; Scrimshaw, 


; In addition to children whose sex is less desirable, children of high 
birth order and children with short intervals between them may be vulnerable 
to differential care. While there is a scarcity of appropriate studies, it is 
highly likely that differential care accounts for at least part of the well 
established positive association between the probability of child death and 
task order in high fertility populations (Newcombe, 1965; Omran, 1971; Wray, 
i 1 A Scrimshaw, 1978, 1983; Kunstadler, 1978). In the case of closely spaced 
eevee re conception occurs when the last born child is still breast-fed, the 
pirt of the next child may hasten the weaning of the preceding child and thus 
i ae its exposure to intestinal infections. While this kind of behaviour 
feveivie he ce kom neglect, it nevertheless provides an example of the 
ine pact of uncontrolled fertility on child health in the context of 
ce resources (i.e., mother's time for nursing more than one child). 


Bataes ie ee (1987) found that across 34 developing countries a birth 
2 s after the index birth raises the overall average risk of 
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dying between ages one and five by at least 77 per cent. While the first 
child in a closely spaced pair may be more vulnerable because of the premature 
termination of breast-feeding, the second in the pair may be more vulnerable 
to other forms of differential care. In their analysis of fertility histories 
of 2,000 women from Guavaaquil, Ecuador, Wolfers and Scrimshaw (1975) 
demonstrated that infant mortality rates were three to four times higher for 
children conceived within two months after the previous delivery than for 
children conceived one or more years after the previous deliverv. When the 
first child in a closely spaced pair was alive at the time the second was 
conceived, the second child was at risk of higher mortality, while if the 
first was dead when the second was conceived, this second child was not at 
such a risk. Scrimshaw (1983) infers that "a family with a closely spaced 
Pair appeared to invest more (financially and emotionally) in the care of the 
first child, who had already survived the critical first year of life". 


Thus, in the context of natural uncontrolled fertility, the need to 
adjust family size, its composition and the timing of births to concrete 
circumstances mav result in inadeauate care of some children. However, if 
such behaviour were not culturally tolerated, it could not represent anything 
more than occasional deviations from the "normal pattern". Examples of 
cultural norms that would make inadequate care of unwanted children morally 
acceptable would include norms relating to childfeeding and health care, such 
as the attitudes towards children as "“non-persons" and a perception of the 
benign nature of death in infancy (the perception of a dead infant/young child 
as an "angelito") that were built into the texture of societies as distant as 
medieval Western Europe (Aries, 1962, 1969; Shorter, 1977; Badinter, 1980), 
Latin America (Whitehead, 1968; Scrimshaw, 1983) and sub-Saharan Africa 
(Quesnel, 1984). 


C. Mortalitv-fertility linkages 


Figure III summarizes the discussion of the linkages at the family level 
between mortality and fertility under the natural fertility régime, bringing 
out both the biological linkages as well as the behavioural adjustment 
mechanisms. This is adapted from figure II presented in chapter 1. Child 
survival is shown in the central position between demand and supply because of 
its role as an adjustment mechanism between the supply of births and their 
desirahilitv (demand). The basic phvsiological effect described above can be 
seen as working through the length and intensity of breast-feeding (and or 
post-partum abstinence), which is the only factor within a family's control 
that affects birth intervals. This, then, in conjunction with the length of 
the childbearing span, determines the supply of births. Fertility and child 
survival together determine completed family size. 


While the family building process is not entirely governed by fate, even 
in the natural fertilitv régime, it may appear so to the individual family, 
which has little control over age at marriage, breast-feeding practice or 
child survival, the primary variables affecting fertility and completed family 
size. Even when inadeauate care of children results from an excess of 
fertility in relation to available resources, the resulting increase in child 
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mortality may appear to the individual family as a cruel blow of fate rather 
than an event over which they had any control. None the less, the effect of 
fertility on a child's survival chances complicates the empirical analysis of 
the mortality-fertility relationship, which will be discussed in chapter VI. 
Because mortality is the major demographic variable subject to adjustment at 
the level of the family in the pre-transitional natural fertility society, it 
cannot be viewed simply as a factor external to the family that may affect 
fertility only exogenously. In figure III the costs and value of children, as 
well as parents’ resources as summarized in the block "family characteristics 
influencing demand", are shown to affect the desirability of children and, in 
cases where the number of births exceeds what is desirable or possible, 
inadequate care may occur which will result in an endogenously induced rise in 
mortality. 


As has been previously explained, the strength of the physiological 
effect will be greater, the greater the level of infant mortality, the longer 
the duration of breast-feeding and/or post-partum abstinence and the longer 
the length of the reproductive span. The length of the reproductive span 
conditions the impact of birth intervals on fertility and is affected by the 
age at entry into first marriage, as well as by general levels of mortality 
and divorce and remarriage customs. These factors are influenced by broad 
societal characteristics, which include, among others, the mortality 
conditions, the extent of modernization, the family and kinship system and 
traditional religious and cultural values and beliefs. These are depicted 
schematically on the top of figure III. The mortality conditions determine 
the incidence of infant deaths and the length of the reproductive span through 
the incidence of mortality during the reproductive years. Traditional values 
and beliefs encourage breast-feeding and/or post-partum practices, while the 
existence of modernizing elements within the society discourages’ these 
practices. The family and kinship system affects the length of the 
reproductive span through its influence on the age of entry into first union 
as well as on the incidence of divorce and remarriage. 


The strength of the actual observed mortality-fertility relationship will 
be enhanced to the extent that inadequate care of unwanted children is 
present. The extent of such behavioural adjustment will be influenced by 
societal factors as well, in particular those that affect the value and costs 
of children and the resources of parents. These would include the extent of 
modernization (and the distribution of income), the family system which 
affects the availability of support from the wider kinship network, as well as 
the value of children, and certain traditional values that may influence son 


preference. 


The transition from a natural fertility régime where mortality provides 
the adjustment mechanism between population and resources to a society where 
conscious fertility control is prevalent requires a fundamental change of 
attitudes on the part of parents. As already mentioned in chapter I, 
mortality change will have an important role in this process’ through 
transformation in the overall expectation of life and also through the 
distribution of deaths and their proximate causes among the infant, child and 
youth populations. These changes in mortality are the subject of chapter BIIs 
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TII. CHANGE IN MORTALITY CONDITIONS 
A. Transition effect 


Te attitude that events are essentially outside an individual's control 
is widely recognized as being an important characteristic of pre-industrial 
Societies. The high incidence of fatal diseases in such societies surely 
plaved a role in shaping fatalism in many spheres of life including fertility 
behaviour. High and fluctuating mortality makes it practically impossible for 
any couple to predict with confidence how many children will survive from 4 


given number of births. 


This is not to say that the existence of pre-transitional levels of 
mortality will inevitably cause fertilitv to be at its biological maximum. 
All pre-industrial societies have managed to control their population growth 
somehow when circumstances have called for it, using a balance of various 
interdictions, positive norms or straightforward economic mechanisms operating 
on both fertility and mortalitv. On the fertility side, these social norms, 
operating external to the individual, may vary from one pre-transitional 
society to another producing large variations in "natural fertility levels". 
In sub-Saharan Africa, cultural norms enforce the fullest use of women's 
reproductive years, while in north-western Europe during the sixteenth to 
Mineteenth centuries, strong economic pressures forced most people to marry 
late, thus limiting total lifetime fertility below its biological maximum. 
However, while some pre-industrial societies may have imposed limits on the 
childbearing lifespan, there have never been any cultural norms or individual 
attempts to control childbearing in relation to achieved parity. What 
characterizes the régime of natural marital fertility is not only the absence 
of parity-specific fertility control but also the high incidence of child 
deaths which are perceived to be the result of forces beyond understanding, 
foresight and control of the individual. 


Looked at from this perspective, it would seem that adequately perceived 
improvements in survival are in fact a pre-condition to the development of 
attitudes in which the whole idea of innovative interventions into basic 
spheres of individual life (including childbearing) are seen as acceptable and 
feasible. In this connection, Preston (1975) noted that 


rain. 4 less developed countrv, one of the cheapest and most salient 
ways in which an individual's life can be altered is probably 
through health improvements. The demonstration that such changes 
are within reach may precipitate a psychological change that makes 
the adoption of contraception (and other innovations) more likely. 
At the same time, recognition that one's personal future is longer 


and more predictable ; 
effect." can make one more planful, producing the same 


Ad 4 : 
emographic perspective can demonstrate how changes in mortality create 


the environment necessary for the fertility transition. 


survival increase impr ovementeasaG 


the predictability of achieving a particular family size 
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from a given number of births. Table 1, which is based on McNicoll's (1986) 
Simulation exercise, illustrates how a twofold increase in life expectancy 
calls forth profound differences in average distributions of survivors out of 
the same number of births. The distribution of families with six births is 
compared according to their number of surviving children by age 20 between a 
high mortality régime with life expectancy at 25 years and a moderate 
mortality régime with life expectancy at 50 years. Under the high mortality 
régime, the final outcome of six births in terms of family size is highly 
unpredictable. AJmost three quarters (73 per cent) of all six-parity women 
are likely to lose half or more of their children in infancy or childhood and 
thus, a family size goal greater than three surviving children would be 
unattainable for most families. A considerable proportion of six-parity women 
(16 per cent) would find themselves either childless or with only one 
Surviving child. In these circumstances a family would require significantly 
more than six births to have a reasonable probability of achieving four or 
more surviving children. However, pre-transitional mortality and morbidity 
conditions would prevent many women from bearing more than six children. Such 
conditions are clearly not conducive to the fixing of numerical family size 
goals. 


When survivorship rates rise enough for life expectancy to double from 
its pre-transitional level, the situation changes drastically (see table 1, 
second column). Under these conditions, only one seventh (14 per cent) of all 
six-parity women would lose half or more of their children, none of them 
would be likely to have less than two surviving children, while most (86 per 
cent) would see from four to six of their children attain adulthood. 
Moreover, under this régime of moderate mortality, a considerable proportion 
(21 per cent) of six-parity women would experience no child deaths, while 
almost no six-parity women would be immune from this experience in the high 
mortality régime. A family size goal fixed in terms of "no less than" four 
surviving children becomes attainable for the overwhelming majority (86 per 
cent) of parity-six couples. Thus, improvements in child survival create a 
demographic environment in which the relationship between total births and 
total surviving children becomes predictable enough, for the individual 
family, to permit the conscious setting of family size goals. Support for 
this hypothesis can be found in the World Fertility Survey data, which show 
that it was in many of the high mortality countries that significant 
proportions of women were unable to respond to the question about desired 
family size (United Nations, 1987). 


In situations where predominant family size goals are lower than the 
number of births associated with a regime of natural fertility, which is the 
case in most settings except possibly sub-Saharan Africa, the level of 
predictability of the relationship between numbers of births and numbers of 
survivors becomes an important factor in the emergence of conscious family 
planning. However, in settings where family size desires remain high, 
improvements in children's survival chances will improve parents! chances of 
achieving their desired number of surviving children and will, therefore, have 


no effect on birth rates. 
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of females with six births by number of children 


Table 1. Average distribution y number of chiie’ 
surviving to age 20 under high and moderate mortality régimes a/ 


Moderate mortality régime 


Number of children High mortality régime 

surviving to age 20 (eg = 25) (eg = 50) 
0 3 0 
Z i3 0 
2 27 3 
3 30 11 
4 19 28 
; 7 37 
1 21 
Total 100 100 


Source: McNicoll (1986). Based on “West" family of model life tables. 


a/ = =Assumi te : : 
arden ng that the probability of death is independent of the birth 
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B. Mortality patterns 


The overall probability of survival to a particular age is not the only 
feature of the mortality régime that conditions the emergence of conscious 
family planning. The childbearing family size relationship will be more 
predictable and family planning will be more feasible, the more the risks of 
death (for any given survival probability) are concentrated in a narrow time 
interval shortly after birth. Alternatively, the longer the child is exposed 
to significant risks of death, the less predictable is the relationship 
between childbearing and family size and the less effective and less 
attractive will be family planning. 


Figure IV illustrates this point by showing the variations of 
age-specific mortality risks that can exist between societies that have 
identical probabilities of survival to age 20 and quite similar levels of life 
expectancy at birth. While the probability of the survival of a child born in 
Greece in 1920 equals the chances of survival of a child born in Germany one 
or two decades earlier, the idea of pre-planned family building seems more 
Suitable in the context of German mortality conditions because the risks of 
death are strongly skewed to the first year of life. Im Greece, the fact that 
children were exposed to high risks of death for a long time was likely to 
impede attempts to plan family building in advance despite a much lower infant 
mortality. 


A fuller understanding of the range of possible relationships that may 
exist between overall levels of mortality and the age pattern of mortality at 
different phases of the demographic transition requires a study of model life 
tables. These life tables characterize the types of mortality patterns that 
have been observed to exist in various parts of the world. Mortality 
schedules, together with their changes in the course of the mortality 
transition, tend to form population-specific age patterns of mortality. 


"The age pattern of mortality of a population encapsulates that 
population's history of death and disease during the previous 
three or four generations. It is a reflection of past levels, 
cohort age patterns, and trends of illness and consequent recovery 
or death. To the extent that various societies inhabit similar 
environments, are composed of similar genetic structures and 
undergo similar sectoral and cultural transformations, they may 
have related histories of disease and death and therefore similar 
age patterns of mortality" (United Nations, 1982). 


This fundamental assumption lies at the heart of model life tables, which 
present distinct patterns of age-specific mortality schedules common to 
geographically close and/or culturally similar populations. Different age 
patterns of mortality among infants (0-1), children (1-5) and youths (5-20) 
result from the prevalence of different morbidity patterns because certain 


types of diseases are age-related. 


In the analysis of almost 200 empirical life tables recorded in developed 
societies over the past 150 years, Coale and Demeny (1966) identified four 
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Figure IV. Life table mortality rates for two male 


Mortality rates 


251.2 
199.5 
158.5 
126.9 
100.0 
79.4 
65.1 
60.1 
3.8 
31.6 
2.1 
20.0 
16.4 
12:6 
19.0 
79 
6.3 
5.0 
4.0 
3.2 
2.5 
2.0 


ulations with the same 


overall probability of survival from birth to age 20 years, equal 


to 0.70 


(nIx per thousand) 


Greece, 1920 


Germany, 1901-1910 


By Siva aae es 24s 6. .6., 7 B.S. 19 11. 12.55.54. 18. 18 AZaeeae ee 
Age 


Source: United Nations, Demographic Yearbook, 1957, tables 25 and 26. 
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distinct patterns of mortality corresponding (with few exceptions) to 
geographical areas of Europe: "north", "“west" (which encompassed overseas 
regions of European settlement as well as Japan), "east" and "south" 
patterns. Some time later, the United Nations (1982) published a set of model 
life tables based upon 72 empirical life tables for 22 developing countries. 
Four additional distinct patterns were, thus, identified, which, because of 
the predominance of these patterns in certain geographic regions, are 
identified in regional terms: Latin American, Chilean, South Asian and Far 
Eastern patterns. Unfortunately, certain regions are not well represented in 
the model life tables because data were unavailable. These underrepresented 
regions include most of Asia with the exception of the Far East, and Northern 
Africa. Some Asian countries, namely, Thailand, the Philippines and Sri 
Lanka, were included in the Latin American model schedule. No patterns from 
sub-Saharan Africa were available. These eight patterns can be used as 
illustrative examples of the range of age schedules of mortality that have 
been observed at different phases of the mortality transition and which can be 
said to characterize much of the current experience within the developing 
world. Female mortality patterns were used not just because the data are 
presented in such a form as to make this an easy choice, but also because, to 
the extent that son preference may be significant, these patterns are likely 
to depict the worst case for mortality in early infancy, childhood and youth 
for any given level of life expectancy. While it could be argued that male 
mortality patterns might be more relevant to parents in settings where son 
preference is predominant (as in most Asian settings), there are some 
societies where slight daughter preference is evident and many others where no 
strong sex preferences are evident (Latin America). As can be seen in a 
recently compiled set of mortality schedules in developing countries (United 
Nations, 1986), in Asia and North Africa the sex ratios of age-specific death 
rates in infancy-youth are consistently less than unity, while in Latin 
America these ratios exceed unity. 


The starting point for this analysis is a 60 per cent probability of 
survival to age 20 (29Po=0.60), which is designated as the onset of the 
mortality transition. Pre-transitional mortality conditions may _ be 
characterized by a life expectancy at birth of 30 years and a 50 per cent 
probability of survival to age 20. These conditions were fairly typical of 
most of Europe, North America and Australia prior to the mid-nineteenth 
century, of Latin America until the beginning of the twentieth century and of 
most of Asia (except Japan) until the Second World War. Unfortunately, the 
scarcity of empirical data on patterns of death for the developing regions at 
an equivalent pre-transitional phase prevented the modelling of life tables at 
such a high level of mortality. A 75 per cent chance of surviving to age 20 
(99P9=0-75) is assumed to mark the beginning of the second stage of the 
mortality transition or its midpoint. A 90 per cent chance of surviving to the 
age of 20 (79Po970.90) is said to represent the end of the second stage or 
the beginning of the advanced stage of the mortality transition. 


As can be seen in figure V, the incidence of deaths among infants (0-1 
year), children (1-5 years) and youths (5-20 years) differs markedly across 
these eight model mortality patterns at the onset of the mortality transition 
despite the same probability of survival to age 20. At this stage, the 


mortality conditions implied by the East, West and Chilean model life tables 
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were much more favourable to the adoption of conscious family planning than 
those underlying the North, Far Eastern and Latin American schedules, because 
the mortality risks were more heavily concentrated in the youngest ages making 
a child's survival more secure and predictable after the first few years of 
life. Differences in the distribution of deaths among those aged 0-20 persist 
even at a later stage of the transition, although by this stage children's 
overall survival chances have considerably improved. 


Irrespective of the pre-transitional mortality schedule, the first stage 
of mortality transition appears more favourable to the initial adoption of 
fertility control in developing than developed regions (note the steeper 
slopes in panels A and C of figure VI). Moreover, there is a clear 
relationship between the timing of the mortality transition and the direction 
and strength of changes in mortality schedules. The earlier the transition 
began, the greater is the contribution of improvements in infant survival to 
overall improvements in survival. The later the mortality decline starts, the 
greater the contribution of improvements in child and youth survival to 
overall mortality declines. The second stage of the transition is also more 
favourable to the diffusion of family planning in developing versus developed 
countries. 


The mortality patterns implied by the South and South Asian model life 
tables are particularly striking in figure VI because they show dramatic 
changes in the distribution of mortality under the age of 20 over the first 
two phases of the transition. At the onset of the transition, 53-54 per cent 
of deaths under the age of 20 occurred after the age of one in these two 
settings but at the end of this process, only 32 to 39 per cent of the many 
fewer deaths under the age of 20 occurred over the age of one (Coale and 
Demeny, 1966 and United Nations, 1982). Therefore, these two patterns are of 
particular interest because dramatic increases in life expectancy after the 
age of one have accompanied general improvements in child survival. 


yr Causes of udesth 


Just as the timing of the adoption of family planning and the timing and 
speed of its diffusion through the population depends on the age pattern of 
mortality, it also depends on the distribution of causes of death. While some 
deaths are preventable through technology transfers without any basic changes 
in the environment, others cannot be effectively prevented without family and 
community participation. Those improvements in child survival that directly 
involve families are likely to give them a sense of control of their fate in a 
way that exogenous improvements cannot. Therefore, any given improvement in 
mortality will be more likely to initiate fertility control behaviour among 
those who understand and participate in that improvement than among those who 
do not. The study of this relationship involves the use of the 
causes-of-death life tables. 


Causes-of-death life tables, which have been compiled by Preston, Keyfitz 
and Schoen (1972), can be linked with the model mortality schedules discussed 
above for at least two points in the mortality transition. Unfortunately, 
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Notes: 


1/ Deaths in infancy as a percentage of deaths in the age interval 0, 20 ( 1%0/ 20%0/ 
at three levels of probability of survival to age 20 ( 20P0/: eight model mortality patterns, 
females. 

2/ Deaths in childhood as a percentage of deaths in the 


at three levels of probability of survival to age 20 (20P0): 
females. 


age interval 0, 20 (44)/2049/ 
eight model mortality patterns, 
3/ Deaths in youth as a percentage of deaths in the age 


interval 0, 20 (1545/2040) 
at three levels of probability of survival to age 20 (20P0): eight model mortality patterns, 
females. 


4/ Data for the Far Bastern pattern starts at 20P0 = 9.66 and the Chilean pattern at 0.62. 28 : 


however, only 31 female populations (representing 12 countries) ,11/ out of 
180 populations (representing 48 countries), for which causes-of-death life 
tables are available, have life tables that characterize the first phase of 
the mortality transition (i.e.,  9Pg9 ranging from 0.60 to 0.75) and these 
only cover five of the eight model schedules discussed above: West, South 
Latin American, Chilean and the Far Eastern. Moreover, only for three model 
mortality patterns (South, Chilean and Far Eastern) are causes-of-death life 
tables available for the extreme points of this phase. Thus, the South Asian 
Pattern is the onlv model mortality pattern for the developing countries for 
which appropriate data on causes of death are completely lacking. Fortunately 
this model mortality pattern, which characterizes some of the most populous 
developing countries, is likely to have much in common with the European 
South" pattern. 


In order to analyse changes in the distribution of causes of death in the 
course of the mortality transition and their impact on infant, child and youth 
survival in different settings, the major causes of death in the first 20 
vears of life are grouped into three broad categories: category A, “certain 


diseases of infancy" and diarrhoeal diseases, category B, respiratory 
diseases, including influenza, pneumonia and bronchitis and category C, “other 
infectious and parasitic diseases" and_ respiratory tuberculosis.12/ 


Averaged across eight populations plotted on figure VII, these three groups of 
diseases caused 79 per cent of all deaths in the first 20 years of life, as 
well as in each of the three underlying age intervals. Roughly speaking, only 
category C causes of death can be efficiently attacked through technological 
interventions dissociated from broader social and economic’ changes. 
Inadequate diet, lack of sanitation, poor housing conditions, ignorance of 
Personal hygiene and lack of potable water are all conditions in which causes 
of death from categories A and B will flourish. 


Trends in mortalitv within each childhood age group (infant, child and 
youth) for the three major groups of diseases in the first phase of the 
mortality transition are depicted in figure VII for two developing and one 
developed country from different socio-cultural settings and contrasting model 
mortalitv patterns. Additionallv, mortality levels at the end of this phase 
are shown for England and Wales, which exemplifies the "West" model mortality 
pattern in a classic industrialist environment of the late nineteenth century, 
and for Guatemala in 1961, which may be typical for a recent mortality 
transition in the Latin American context. 


Generallv speaking, it can be said that category A diseases are fatal 
mostly in infancv and childhood, but rarely in youth, while categories B and C 
diseases cause death among children over the age of one as or even more often 
than infant deaths. However, the relative importance of the three categories 
of causes of death in the three childhood age groups varies across settings. 
For example, for the pattern based on the South model life table (which 
probably relates to South Asia as well), the most vulnerable age group for 
infectious and parasitic diseases (category C) was childhood (ages 1-4), while 
most of the fatal outcomes from this category of diseases occurred among youth 
(ages 5-20) for the Chilean pattern and more than half of such deaths occurred 


in infancy in the Far Eastern pattern. 
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Figure VII. Trends in mortalit from specified diseases during th 


first stage of mortality transition = 


A. Diseases of early infanc and diarrhoeal diseases 
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Figure VII. (continued) 


C. Infectious and parasitic diseases 
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© Probability of survival to age 20 years, o9Pp = 0.75 + 0.02 


1: Number of persons dying in infancy out of 1,000 at birth ()do) 
C: Number of persons dying in childhood out of 1,000 at birth (5d)) 


Y: Number of persons dying in youth out of 1,000 at birth (4545) 


[See next page for Sources and Notes] 
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Figure VII. (continued) 


Causes of 


Sources: Preston, S.M., N. Keyfitz and R. Schoen (1972). 
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Death: Life Tables for National Populations (New York and London, 
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Notes: The first stage of mortality transition corresponds to the 
increase in the probability of survival from birth to age 20 years (49Po) 
from 0.60-90.020 to 0.75-0.02. 


The values of cause-specific pdx plotted on the figure as Che 
starting and/or final points of this stage are taken from female life tables. 
For Taiwan, province of China, all graphs begin with the 1920 life table at 
20P9 = 0-54; the time when 709P9 has reached 0.60 is roughly assessed 


to be at 1925. 


The table below provides the dates of life tables used, their exact 
values of 79P9 as well as respective pages from the Preston and others 
(1972) volume: 


Date 20P0 Page 
ee ea 
England and Wales 1881 0.747 235 
Italy 1891 0.605 391 
Italy 1921 0.743 403 
Taiwan, province of China 1920 0.536 703 
Taiwan, province of China 1936 0.731 711 
Chile 1930 0.613 155 
Chile 1950 0.748 161 
Guatemala 1961 O.1a 339 


Ss a eee Se 
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Developing countries entered the first stage of the mortality transition 
at a much later date when the technology necessary for preventing epidemic 
diseases had been developed, was widely tested and produced at relatively low 
cost. It can be seen that the incidence of category C (infectious and 
parasitic) diseases is half as great in pre-transitional Chile and the Far 
East than it was in pre-transitional Europe. On the contrary, in these 
developing country settings, respiratory diseases (category B) were a much 
more common cause of death than infectious and parasitic diseases. This 
corroborates Preston's finding (1980) that epidemic infectious and parasitic 
diseases (category C), with the major exception of malaria, played a fairly 
limited role in the mortality pattern typical of developing countries, while 
from one half to three quarters of the mortality decline in these countries is 
accounted for by a decrease in deaths from respiratory diseases (category B) 
and tuberculosis and malaria (category C). Particularly steep decreases in 
mortality from respiratory diseases in all age groups in two developing 
countries and its rather low levels in another developing country (see figure 
VII, panel B) suggest the same conclusion. 


As was stated previously, mortality patterns are strongly linked to 
socio-economic conditions through morbidity. As can be seen from figure VII, 
the causes of death (category C) that are most responsive to amelioration 
through technology transfer without a high level of development were already 
playing a less important role in the probability of survival to the age of 20 
in some of the developing country settings than they had in the West at the 
end of the first stage of the transition. On the other hand, at this phase, 
respiratory diseases were a much more important cause of death in the 
developing world and one which requires behavioural changes at the family 
level, as well as environmental changes at the community level, changes which 
usually accompany development. 


It should be noted that much higher levels of mortality from category C 
diseases in Guatemala in 1961 than in two other developing countries decades 
earlier may reflect differences in natural environments. 


Not only are category A diseases typically the most frequent causes of 
illness and death in the developing countries (Galway and others, 1987), but 
the available trends show mixed records of attempts to control them (see 
figure VII, panel A). While expanding the use of the oral rehydration therapy 
technique to combat dehydration caused by diarrhoea may be quite effective in 
particular circumstances, the main road to health in this domain lies through 
preventive measures. This requires safe drinking water and food, proper 
hygienic habits and adequate sanitation facilities - all factors that are 
closely linked to socio-cultural and economic factors rather than to health 


services. 


Although reductions in mortality in categories A and B are more difficult 
to achieve, the impact of such changes on fertility, if they can be achieved, 
could operate more quickly because these changes would more directly involve 
the family as an "agent of change". Clearly the way in which fertility 
responds to improvements in child survival will depend not only on the age 


pattern of declines but also on changes in the distribution of causes of death. 
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IV. FAMILY BULLDING BY DESIGN 


A. Supply effect, insurance and replacement behaviour 


Improvements in child survival are expected to have an effect on the 
practice of family planning when the increased supply pt surviving children 
that would result from such improvements exceeds parents’ demand for surviving 
children. Under these circumstances, the availability of family planning 
services would permit not only a speedier fertility response to improvements 
in child survival but also a more substantial one. Where family size goals 
are high and child survival is poor, however, improvements in child survival 
will improve parents' chances of building the large family they so much want. 
In these circumstances, birth rates are not likely to fall when child survival 
improves, even in countries where family planning services are readily 


available. 


Two alternative family building strategies have been hypothesized in the 
literature as ways that families, with unchanged family size desires, can make 
fertility adjustments to child mortality under conditions of conscious 
fertility control: (a) the "insurance strategy" and (b) the “replacement 
strategy" (Preston, 1978; Olsen, 1980; Okore, 1986). Both strategies have the 
same objective - to achieve the desired number of surviving children. However, 
they differ in a number of important ways which have implications for the 
speed and size of the fertility response likely to result from improvements in 
child mortality. 


The “insurance strategy" involves the setting of a specific fertility 
goal in excess of desired family size in anticipation of child deaths which 
may occur not only during the reproductive life span but after as well, at a 
time when such deaths could no longer be replaced. The higher the parents’ 
perceptions of the probability of child loss, the greater will be the excess 
number of births desired. In an environment of high uncertainty, a large 
portion of parents will experience more child deaths than implied by the 
average level of mortality. Since parents do not know the actual 
probabilities of death faced by their own children, all of them are likely to 
behave as if they were risk averse. Therefore, the extra births needed to 
achieve a certain level of confidence will lead many parents to end up with 
more surviving children than desired. 


: The "replacement strategy" involves the replacement of children who die 
with additional birth(s) up to the end of a woman's reproductive span. This 
could be accomplished either by compressing inter-birth intervals, by fitting 
(an) extra child (ren) into the end of the childbearing life span or by a 
combination of both. Thus, the more widely spaced is the pattern of 
childbearing that parents choose, the easier it will be to replace a child 
death with an additional birth through a compression of inter-birth 
intervals. On the other hand, if parents plan closely spaced births, the 
will have to replace any child deaths later in a woman's renedductivé s i 
when fecundability may have declined. With the "replacement strate ye 
couples would practise family planning whenever they had achieved the aoner 
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of living children they desired. Thus, the ready availability of efficient 
and reversible contraception would enhance the implementation of this strategy. 


The operation of these two strategies differs in several important 
respects. While the “replacement strategy" requires only adaptive responses 
on the part of parents to actual child deaths, the “insurance strategy" 
requires that parents have some notion of child mortality risks, either based 
on their observations within the community or their subjective impressions of 
the environment in which they live. These perceptions would form the basis of 
their fertility strategy. While the replacement strategy cannot be altered 
once it has been implemented, parents who choose the "insurance strategy" 
early in their marriage can change at a later point to the “replacement 
strategy" if they find that their children's survival pattern is better than 
anticipated. 


The implications for fertility decline of improvements in child mortality 
are quite different in the two cases. If the "replacement strategy" is in 
use, an improvement in child mortality can never result in a fully 
compensatory reduction in births because fertility control is always 
imperfect. If parents replace births through a compression of inter-birth 
intervals, the fertility response would be fairly immediate, but the response 
would be lagged several years if parents wait until later in their marriage to 
replace child deaths. The “insurance strategy" involves an overcompensation 
for child deaths. Thus, an improvement in children's survival chances under 
this strategy has the potential for triggering a more than compensatory 
fertility response and, under certain conditions, even the number of surviving 
children and the rate of natural increase could fall. 


For example, if each child faces only a 0.01 risk of dying before his/her 
parents dies and after the point at which replacement is possible, parents who 
want to be 95 per cent certain that two children will survive them would need 
to bear only two children, as the probability that both will survive is over 
0.95 (i.e. (1-0.01)2=0.98). If each couple has perfect control over 
fertility and actually bears two children, the average number who will survive 
to the relevant age will be 1.96 (2 times 0.98). On the other hand, if 
mortality conditions were significantly worse, and the risk of a child's dying 
and not being replaced was 10 per cent, there would only be an 81 per cent 
chance ((1-0.1)=0.81) that two children would survive and therefore parents 
would have an additional birth as insurance. With three births, there would be 
a 0.97 per cent chance that at least two would survive their parents (since 
(1-0.1)3+3(0.1(1-0.1)2=0.97). However, ifocz@lt parents follow this 
insurance strategy effectively and each bears three births, the average number 
actually surviving will be 2.7. Under such hypothetical conditions, if 
mortality improves, the impact on fertility and ultimate family size could be 
quite large, even if family size desires do not change. In this case, 
however, the fertility response would be significantly lagged because this 
strategy is based on the assumption that parents act on fertility goals set at 


the beginning of the childbearing period. 


There is the possibility that parents could pursue a “mixed strategy" in 
order to combine the advantages of the two alternative approaches while 
minimizing their disadvantages. With a "mixed strategy", parents would insure 
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onlv against those child deaths that might occur after the end of the wife's 
reproductive span but before some specified age and would replace anid = 
occurring within the reproductive span only as they occurred (O'Hara, 1972; 


Olsen, 1980). 


Insurance and replacement strategies are likelv to correspond to two 
consecutive stages of the fertility transition. The choice between them 
ultimately depends on the balance between potential supply and demand for 
surviving children and on the type of available fertility control. The 
insurance strategy is more appropriate when high risks of death are spread 
over a long period of the child's life, when family size goals are high and/or 
only relatively mature children represent a net asset to their parents and/or 
sex preference is strong. Besides that, when onlv irreversible methods of 
family planning are available, there can be no real opportunity to pursue a 
replacement strategy. Finallv, it has to be noted that the qualitative 
difference between natural fertility and insurance strategy (which requires a 
once and for all decision to stop childbearing) is less profound than the 
contrast between natural fertility and the replacement strategy (which assumes 
the abilitv to cease and resume childbearing whenever needed by effectively 
practising reversible birth control methods). Hence, it seems plausible to 
assume that the insurance strategy is most often adopted first when the idea 
of fertility control is relatively new. 


B. Demand effects 


In the previous section, attention was given to the plausible effects of 
actual or anticipated child survivorship on the number of births needed to 
achieve a particular family size goal. In other words, it was implicitly 
assumed that the desired number of surviving children itself was not affected 
by the level and pattern of mortality. This assumption may not always be 
plausible. Indeed, familv size goals and, consequently, fertility plans may 
sometimes change according to a couple's own experience with child death. For 
instance, couples who had anticipated some child losses may revise downward 
their family size goals if the actual number of child deaths exceeds the 
anticipated number (Namboodiri, 1983; Schultz, 1978) (indirect evidence on 
this point was found in Nepal by Schuler and Goldstein, 1985). On the other 
hand, a much better than expected experience with child survival may induce 
couples to proceed to higher parities because the process of childbearing and 
tearing was less costly than expected. From generation to generation, family 
size norms and preferences could rise as family building becomes a less risky 
undertaking in the course of the mortality transition. The general case of 
aa Deel of the effects of child survival on the demand for children and 

e demand for births has been described by Schultz (1976) as follows: 


' 

‘LE we assume that parents want children in order to obtain 

Mate other benefits, infant and child mortality exert two 

accion effects on fertility. First, a reduction in child 

ee Adri ae ips number of survivors demanded by decreasing 

Se ZENE eicivcas including monetary opportunity and psychic 
ain a survivor. Second, it decreases the derived 
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demand for births for a fixed surviving family size goal of 
parents by decreasing the number of births required to obtain on 
average a survivor. The former price effect of decreased child 
mortality on demand should induce parents toward more surviving 
offspring, but fewer births will be required for any desired 
number of surviving children, because of. the latter supply effect." 


These two effects - the price effect and the supply effect - work in 
opposite directions and their net effect on the desired number of births is 
likely to vary according to socio-economic setting. Schultz's "supply effect" 
is equivalent to the insurance and replacement’ strategies previously 
discussed. The "price effect" will moderate the effect on fertility of any 
given improvement in child survival as discussed earlier, thus slowing the 
fertility transition. It is likely to have its largest effects in settings 
where mortality is high and the value of surviving children remains high even 
at relatively high parities. This is most likely to be the case in rural 
settings where family ties are strong, child labour is highly valued and where 
land is relatively abundant or migration opportunities are promising, as is 
the case in sub-Saharan Africa and in some parts of Asia. In addition to the 
"price effect" of improved child survival, the values parents derive from 
children could also improve because improved health among children could raise 
their labour value in settings where child labour is important and child 
health is generally sufficiently poor that it would otherwise limit their 
labour contribution. Under these circumstances, there is the possibility that 
improvements in child survival could lead on balance to an increased demand 
for births. 


More typically, however, the value of incremental surviving children 
diminishes at higher parities because needs for risk insurance diminish after 
family size reaches some critical level and child labour reaches diminishing 
returns. Therefore, the "price effect" may have a limited impact when actual 
family size is already within this critical range. 


Potentially, a more important effect of improvements in child survival 
than the "price effect" is the "quality effect", which occurs if parents are 
induced to invest more in quality per child, while reducing the desired 
number of children (O'Hara, 1972, 1975; Ben-Porath, 1976). In other words, 
when parents become more confident that their children will live and, thus, 
become more assured of the returns for physical and emotional investments in 
their children, they may become more inclined to devote scarce resources to 
childrearing. Since resources remain limited, the corresponding constraints 
would condition the move from large quantities of children towards fewer 
children of higher quality (Becker and Lewis, 1973; Willis, .1973;, Becker, 
1981). Thus, this "quality effect" is likely to result in fewer children 
being desired in a _ régime of low mortality. Moreover, from the 
intergenerational perspective, increases in investments per child would affect 
children's fertility behaviour in adulthood, with fertility preferences 
declining with the rising aspirations of younger generations. 


The possibilities for declines in fertility preferences in response to 


mortality improvement should be greatest in countries in which parents find 


many opportunities to invest meaningfully in their children. The greater the 
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s the perception that education produces 


: d the greater 1 
quality of schools an : ts' incentives to trade off 


rewards in the future, the greater should be paren 
quantity for quality as mortality falls (Schmitz, 1985). 


From the analytical viewpoint, it _is impossible to distinguish 
statistically among insurance behaviour, "price effects and quantity-quality 
interactions. Hence, when all _ these three mechanisms act in the same 
direction (or at least when the positive "price effect" is weak), which is 
highly likely to occur now in most socio-cultural settings of the developing 
countries, the fertility depressing effects of improvements in child survival 
would inevitably be underestimated by studies based on individual data because 
some of the effects of improvements in child survival operate outside the 
individual family's experience with child deaths. In fact, it would seem that 
there would be good opportunities to intensify the impact of survival 
improvements on fertility by the proper use of such policies as the 
universalization of formal education of children, educational and 
informational campaigns aimed at compressing the gap between the actual 
improvements in child survivorship and its perception at communal /individual 
levels, integration of child health programmes within family planning 
programmes, and easy access to safe, efficient and reversible methods of 


family planning. 


Ge Mortality-fertility linkages 


Figure VIII elaborates on all the possible interrelationships between 
mortality and fertility in a setting in which family planning is in general 
use. This is based on figure II, which was presented in chapter I. The 
important differences to be noted between this scenario and the linkages 
previously discussed for natural fertility (see figure III) are that child 
survival influences fertility and ultimate family size in two additional 
ways. Not only does it affect the expected natural supply of surviving 
children through breast-feeding and birth intervals but more importantly it 
affects the demand for children and the choice of the type of volitional 
adjustment strategy (i.e., insurance or replacement). The adjustment strategy 
chosen will depend on the level and pattern of mortality, fertility regulation 
costs and family size goals. The replacement strategy is more likely to be 
chosen when family size goals are small and/or fertility regulation costs are 
low and when the mortality transition is further along. 
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Figure VIII. atio child survival, fertility and family size 
under family planning 
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V. THE FAMILY BUILDING ENVIRONMENT 


In the preceding discussion, 1t was demonstrated how mortality 
conditions, which include the level and age-schedule of mortality as well e* 
the speed of mortality decline and its underlying forces, determine typica 
family building strategies and, hence, generate ~ specific child 
survival-fertility interactions at the level of _the individual family. 
However, the timing of qualitative changes in behaviour induced by specific 
improvements in mortality conditions, as well as the strength of qualitative 
interrelationships between child survival and birth rates, are not identical 
in different populations. The most important intervening factors are the 
demand for surviving children and family planning availability. While the 
demand itself can be altered by improvements in child survival (as discussed 
in chap. IV, sect. 8B), its basic determinants lie in the structural 
characteristics of the social setting. Family planning availability affects 
the costs associated with the practice of deliberate fertility control and, 
thus, the choice of adjustment strategies for families whose demand exceeds 
the potential supply of surviving children. Indeed, in the previous chapters 
the crucial role of family planning has already been highlighted and some 
important features of social settings which influence mortality-fertility 
relationships have been mentioned. However, the identification of the most 
probable fertility responses to improvements in child survival in specific 
developing countries requires a more systematic review of factors affecting 
demand for children as well as conditions of family planning availability. 


A. Socio-economic conditions 


This section concentrates on societal correlates of demand for surviving 
children. The goal is to classify broad geographic regions into settings with 
similar socio-economic characteristics and, thus, similar patterns of demand 
for surviving children. 


The concept of demand, as used here, encompasses the family size goal, 
expressed in terms of the desired number of surviving children, "the relevant 
age", defined as the age to which a child's survival matters to his/her 
parents, and the sex preferences. The strength of demand, which captures the 
importance parents ascribe to achieving the family size goal and the 
reluctance to exceed it, must also be considered. While other dimensions of 


demand are also relevant, such as the timing and spacing of births, these will 
not be treated here. 


The formulation by parents of a family size goal emerges from a balancing 
over time of costs and value of children (preferences interacting with 
resource constraints), Costs of children include: (a) direct costs of 
childrearing (such as feeding, housing, clothing, schooling); (b) indirect 
(opportunity) costs of parental time and (c) expenditures related to a child's 
transition to adulthood, such as the allocation of land, housing and dowr 
The value of children to parents includes the economic benefits they es 
such as labour services, old-age support and risk insurance, as well “ 
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various non-economic benefits such as political power, physical security, 
continuation of the family line and emotional fulfilment. The distribution of 
rewards over time will determine the "relevant age". Differences in expected 
values of children by sex, which are influenced by the sexual division of 
labour and the status of women in society, determine parental preferences for 
the composition of surviving children by sex. 


Hence, the societal correlates of demand for surviving children include 
economic, institutional and socio-cultural factors. Among the economic 
factors should be included income level, extent of urbanization, mode of 
production and land and income distribution. Among the _ socio-cultural 
factors, the family and kinship structure, the system of beliefs and the role 
of women in society would be particularly important. Among the institutional 
factors should be included the system of resource ownership and 
intergenerational transfer and the availability and distribution of public 
resources, including education and family planning services. 


In most traditional settings, the value of children is enhanced through 
norms which assign children the responsibility for the care of their elderly 
parents. These represent a collective strategy for the provision of social 
security in the absence of alternative support systems. Extensive research 
findings, often based on attitudinal surveys, support the view that parental 
desire for old-age security is one of the major motives for childbearing in 
developing countries (Wildasin, 1985; Nugent, 1985). Even at very high levels 
of mortality, all generalized model life tables show young people aged 15-20 
having a life expectancy of at least 30 years, and thus, children who survive 
to the age of 20 can be a support in their parents' old age. Thus, a high 
"relevant age" of 20 seems appropriate for old-age support in most settings. 
The importance of old-age support as a motive for childbearing is a function 
of the availability of capital markets, of extra-familial old-age support, 
children's loyalty, and the availability of goods and services needed by the 
elderly. In rural settings in developing countries, banking services are 
limited, investments in land require labour to work the land, and investments 
in other types of real property are vulnerable to theft and loss. Government 
social security programmes which cover the risks of disability and old age are 
rarely available to rural residents in developing countries (United States, 
Department of Health and Human Services, 1984) and even in urban areas 
coverage is often limited for all but regular salaried workers (International 
Labour Organisation, 1981). In most traditional socio-cultural settings the 
care of elderly parents by children is an important cultural norm strictly 
enforced by combinations of rewards to conformists and sanctions against 
deviators (Caldwell, ed., 1977). Finally, in many deve loping country 
settings, health and domestic care services to meet the special needs of 
elderly people are scarce or non-existent. In the absence of social security 
coverage, capital markets and access to needed services, the process of 
modernization and urbanization, which erodes children's loyalty to their 
parents and increases the opportunities for their migration from rural to 
urban areas, may actually increase the number of surviving children parents 
feel they need to provide reasonable protection for their old age (Nugent, 


1985). 
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The insecurity that characterizes rural areas of developing Rohe PAA? is 
by no means limited to old age and disability. Agricultural yields sabi ale 
year to year under the best of circumstances: under the worst (e.g-,; ie meee 
drought or flooding), these variations can be extreme and cause virtua 
suspension of productive activity (Cain, 1981, 1983). Physical expropriation, 
fraudulent manipulation of land titles, political upheavals, wars and local 
insurrections provide other sources of insecurity. Because children offer a 
degree of protection against virtually all likely sources of insecurity, 
personal experience with such events, as well as the perception that such 
events are fairly common, may be expected to contribute to large family size 
goals. In developing countries in the process of modernization, i. 
contemporary strategy for increasing economic security 18 to divide family 
incomes between those derived from agriculture and those derived from 
non-farming activities (Caldwell and Caldwell, 1985), leading to high family 
size goals. The age at which children could provide effective insurance 
against such risks corresponds to the socially admitted onset of adulthood in 
different settings and may correspond with the minimum legal age at marriage. 
This age, which would be the "relevant age" for children as providers of risk 
insurance, would be likely to vary between about 15 and 20. 


The prevailing family structure influences the value parents place on 
support from their children. A family system based on lineage with strong 
kinship ties and weak spouse ties will lessen the need of individual parents 
for the support of their own children. The joint family system with extended 
three-generation families and strong husband-wife bonds is the structure where 
the need for such support may be the greatest. This system, which prevailed 
largely in rural areas of pre-industrial Eastern and South-Western Europe, 
prevails today in rural areas in most Asian and Latin American countries, 
although in Latin America, rapid urbanization has undermined this structure. 
The nuclear family structure tends to emerge only when alternative sources of 
support are available to parents and therefore is not usually associated with 
strong insurance motives for childbearing. In pre-industrial North-Western 
Europe, the nuclearization of the family preceded by far the industrialization 
and urbanization processes of the eighteenth and nineteenth centuries. There, 
old-age support and risk insurance were provided mainly through formal 
retirement contracts involving unrelated people at least as often as parents 
and children and by public poor relief. In certain settings where the lineage 
system has been important, such as rural Africa, the process of modernization, 
to the extent that it undermines this system, may actually increase the value 


of children for risk insurance and increase the desired number of surviving 
children. 


In some settings, one surviving child may be all that is needed for 
parents to feel adequately protected from all the risks discussed above. 
However , in societies where preferences for sons are strong and where women's 
position in society limits the economic contribution they can make to their 
parents' household, additional surviving children will be desired. For 
example, the tradition within the Chinese family of young wives living with 
their husbands’ family effectively precludes their making a significant 
contribution to the well-being of their own parents. In settings where land 
ig scarce, urbanization is under way and children's loyalty to parents is 
weak, additional children may be seen as needed both because of the 
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uncertainty children face in finding employment as well as parents' 
uncertainty about any individual child's loyalty and support. 


Work activities of children can be classified into three main categories: 
(a) housekeeping, (b) unpaid "productive" work and (c) wage employment. 
Unpaid work is done by children in family business, on farms (e.g., animal 
husbandrv, weeding and cultivation, harvesting, artisanal work) and/or in 
hunting and gathering. The line between housekeeping and unpaid work is often 
difficult to draw, particularly in settings with subsistence economies. Using 
Statistical definitions of the labour force, which include unpaid family 
workers who work at least one third of normal working hours, the International 
Labour Organisation estimates show the labour force participation rates of 
15-to-19-year-old males ranging from 40 to 90 per cent, with those of females 
Tanging from 5 to 90 per cent (United Nations, 1985). Reported labour force 
participation rates for children under 15 are considered to be unreliable. 
However, scattered evidence documents the importance of young children in 
household work (Cain, 1977; Oppong, 1973; Cleave, 1974; Caldwell, 1983). 
Thus, 10 and 15 vears could be used as the high and low estimates for the 
"relevant age" for children who are valued by their parents for their labour 
contributions to the family. 


The importance to parents of their children's labour contribution will 
vary according to certain societal characteristics, such as the degree of 
urbanization, the mode of agricultural production, the land-tenure system, the 
availability and quality of land and the role of women. The labour-intensive 
agriculture prevailing in sub-Saharan Africa and still persisting in Asia 
favours the use of child labour much more than the capital - intensive 
agriculture of Europe and Latin America (Alexandrov, 1982). With respect to 
land tenure svstems, the communal and para-feudal land ownership system in 
Dre-industrial Eastern Europe produced land allocation rules that favoured 
households with more children, particularly boys (Chayanov, 1966; Potter, 
1983). In Latin America, the large majority of peasants lease small plots of 
land (minifundio) from the owner of the large estate (latifundio) in exchange 
for (child) labour supplied to the latifundio owner (CELADE, 1975), but with 
subdivision of land and the mechanization of agriculture on large estates, the 
labour value of children is reduced. In Africa, the abundance of land in 
certain settings had permitted communal ownership and shifting cultivation, 
allowing parents to increase land under cultivation through child labour with 
no negative conseauences in terms of productivity or the division of the land 
(Caldwell and Caldwell, 1985). However, in many parts of Africa today 
widespread soil erosion, deforestation and desertification have decreased the 
carrying capacity of the land and undermined the communal land tenure systen, 
thus reducing the value of additional child labourers. In Asia, where land is 
scarce and highly valued by families, the input of additional child labour 
will run into diminishing returns. Finally, in certain Moslem settings, women 
cannot work in the fields, thus raising the value of children as substitutes 
for their mothers in the field (Lee and Bulatao, 1983). 


While, in general, children's labour contributions are less important in 
urban than in rural settings (Arnold and others, 1975) owing to the diminished 
importance of household enterprises (Lee and Bulatao, 1983), in certain urban 
areas children's labour may be quite important if parents are inadequately 
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employed and/or when children are highly competitive in the labour marke 


because of the absence of protective labour legislation. 


It can be seen from the above discussion that the value of children to 


their parents as a source of labour and insurance does not necessarily go down 


immediately when the process of modernization is under way- That will depend 
ization is taking 


on the style of modernization and the setting in which modern 
place. In settings where land is increasingly scarce, various forms of social 
security are not provided and income distribution 18 highly unequal, 


modernization may actually increase the value to parents of numerous surviving 


children. 


Children are valued for non-economic reasons as well, and in certain 
settings this may be an important additional factor supporting large family 
size goals. Sub-Saharan Africa is a case in point. While the majority of the 
population is now either Christian or Moslem, most retain a strong belief in 
ancestral forces and in the importance of fecundity and reproduction. Little 
distinction is made between crop and human fertility and the failure in either 
is believed to be a clear sign of ancestral disapproval for the individual as 
well as for the community as a whole. Moreover, little distinction is made 
between those who had no children and those who have no remaining children. 
In either case, the woman is subject to severe social disapproval and 
sanctions (Caldwell and Caldwell, 1985). In contrast, in East Asian cultures, 
high fertility is not especially validated, but it is particularly important 
to ascertain the continuation of the family line by having a son outliving his 
parents (Lee and Bulatao, 1983). This is why the value of 30 years is 
ascribed as the "relevant age" in this setting. 


Children's costs are known to rise with modernization not only because 
their opportunity costs increase but also because the spread of education as a 
valued investment, even when provided by the Government, entails additional 
direct expenditures from parents. In the early phases of modernization, when 
education is far from universal, parents may only be able to educate one child 
and, in this case, the cost of subsequent children would be less. With the 
universalization and diffusion of education, however, the costs of children of 
different parities should eventually be equalized. The costs of children are 
expected to be higher in urban than in rural areas owing to the costs of 
housing and other goods and services which must be purchased in the urban 


market but which may be provided outside the monetized sector in rural 
settings. 


Opportunity costs are primarily a function of women's alternative 
opportunities for remunerative employment and are expected to be low in most 
rural settings, except possibly south-eastern Asia, where women do not face 
strong discrimination in other forms of employment. In urban settings 
opportunity costs will be higher in settings where women's” status is 
reasonably high and their job opportunities are good. This is the case in 
many Latin American cities and south-eastern Asian cities. 


eta costs of providing children with their transition into adulthood are 
another component of costs and will be particularly high in settings where 


land is scarce and privatel 
y owned and where parents are i i 
land to adult children before they die. ‘ ee. 


hy 


The family structure has implications for the costs of children to their 
parents because of the possibility that costs may be shared with other 
relatives, In Africa, where the lineage is interested in maximizing its 
numbers as a source of economic and political strength within the tribe or 
Village, the practice of natural parents sharing the responsibility for 
childrearing with their extended kin on a part-time (Ware, 1977a; Oppong, 
1982) or even a full-time basis (child fosterage) (Locoh, 1984; Antoine and 
Guillaume, 1984; Isiugo-Abanihe, 1985) is built into the culture and serves to 
reduce the costs of children to their natural parents. This child-fostering 
system has been very resilient in the course of modernization, with the 
financial costs of education being shared and rural relatives providing care 
to the children of urban parents. Under these conditions, the impact of 
modernization on the costs of children is substantially moderated. 


Based on the above discussion of costs and values, regions can be roughly 
characterized in terms of various characteristics of their demand for 
surviving children. Table 2 presents a breakdown of 10 different settings 
within the developing world - five distinct regions, which share certain 
socio-cultural characteristics, are presented separately for rural and urban 
areas. The regions are (a) Latin America, (b) East Asia, (c) South-Eastern 
Asia, (d) Western and Southern Asia and Northern Africa and (e) sub-Saharan 
Africa. For Europe, two types of pre-industrial settings - one for urban 
Northern and Western Europe and one for rural Eastern and Southern Europe - 
are contrasted with the modern developed countries as a group. These 13 
settings provide a full range of scenarios, which can be later compared when 
the findings from the empirical studies oon _ the mortality-fertility 
relationship are presented. 


In the first column of table 2, variations between regions and settings 
in the age to which a child's survival matters to his/her parents - i.e., "the 
relevant age" - is assessed. The "relevant age" is an important 
characteristic of demand because it affects the relationship between 
improvements in child survival and fertility; settings with a higher "relevant 
age'"' show a slower fertility response to mortality improvements. In settings 
where some of the important values to be gained from children will not be 
reaped until children are adults, the “relevant age" is expected to be high. 
In fact, as can be seen from table 2, in all developing settings, except rural 
sub-Saharan Africa, the relevant age is expected to be at least about 20. In 
East Asia, where the preference for a surviving son is strong and where 
particular importance is given to children outliving their parents, the 
relevant age is likely to be 30 years or more. In parts of rural Africa, 
however, the relevant age would be lower because, while child labour may be of 
Particular value to their parents, old-age support is less crucial because of 
the availability of support from the larger kin group. This was also the 
case, for very different reasons, in pre-industrial Northern and Western 
Europe, where poor relief and retirement contracts provided a form of 
insurance to parents in old age, but where child labour was important to 
parents in both urban and rural settings. The pre-industrial rural setting of 
Eastern and Southern Europe is comparable to most rural settings in today's 
developing countries. The "relevant age" is not a useful concept in the 
developed countries today, where children's value does not vary over time and 


is primarily non-economic. 
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Table 2. Classification of plausible components of demand for surviving 
children by region and/or setting 


Strength of demand 


: aan yy 5 alll ada ee aM MERA 
Relevan ale size me 
es bec exe age preference: >ivgeats Importance ice 
of FSG FSG 
(1) (2) (3) (4) (5) 


TT TT 
(Values) (Parental 


costs) 
Pre-industrial 
Northern and Western 
Europe - urban M L L to M M L to M 
Pre-industrial 
Eastern and Southern 
Europe - rural H H M to H H H 
Modern developing 
countries 
Latin America a/ 
rural H L M H M 
urban H L M H L 
East Asia 
rural E E M H M 
urban E E L H L 
South-Eastern Asia 
rural H L M H M 
urban H L M H L 
Western Asia, Southern 
Asia, Northern Africa 
rural H H H H H 
urban H H M H M 
Sub-Saharan Africa 
rural M L E E E 
urban H M H H E 
Modern developed ee ie L L M L to M 
countries b/ 
Notes: 
Low (L) 10 years None 1-3 Relatively None 
unimportant 
Medium (M) About 15 Some 4-5 Moderately Some 
important 
High (H) About 20 More 6-7 Extremely More 
important 
Extremely high (E) 30 or higher Highest Over 7 Essential Very 
priority willing 
to male 
survivors 
a/ Except Temperate Latin America, which is considered similar to the 


modern developed countries. 


b/ Including Temperate Latin America. 
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Evidence from fertility surveys can be used to rank settings roughly with 
respect to their preferences for sons. Societies where male preference is 
strong are likely to show a slower fertility response to mortality 
improvements. Survey data give evidence of strong son preference in East 
Asia, in Western Asia and Northern Africa and in parts of Southern Asia (in 
particular, India and Nepal (United Nations, 1987). Son preference is 
difficult to measure in Africa, where family size desires are so high but it 
is not apparently important in most settings, although it is more likely to 
have some importance in urban settings where women are disadvantaged in the 
job market. 


For most settings, approximate family size goals can be clearly drawn 
from expressed family size desires as stated in recent fertility surveys (see 
United Nations, 1987). The higher the family size goals, the more likely 
families will insure against expected child deaths through increased births 
rather than waiting to replace those babies who actually die. In many 
settings, the urban-rural differences in family size goals are very small. 
Where urbanization brings with it an increase in child costs, it may also 
bring with it an increase in their value because of the uncertain atmosphere 
faced by parents owing to the loosening up of filial ties and the greater 
likelihood of migration. Family size goals have been found to be highest in 
sub-Saharan Africa, followed by Western Asia and Northern Africa. In both of 
these regions, expressed fertility desires are significantly lower in urban 
than in rural areas but in both the overall levels are very high. On the 
other hand, in East Asia, family size desires in urban areas are close to 
those prevailing in developed countries despite a lack of strong social 
security programmes. Such low family size desires in East Asia, in comparison 
with other urban settings in the developing world, are explained by the 
maintenance of strong family ties within an extended family structure. 


The strength of demand as measured by the importance of achieving the 
family size goal is seen to differ between the West and the rest of the world 
because in the West the economic importance to parents of childbearing is less 
than in other settings owing to the availability of other forms of support. 
In sub-Saharan Africa, on the other hand, the importance of achieving family 
size goals is extremely high given the belief systems. The willingness to 
exceed family size goals is expected to be a function of costs, and the 
availability of extra-familial support, therefore, is expected to be greater 
in rural than in urban areas, and to be conditioned as well by the family 


structure and the availability of land. 
B. Family planning availability 


In settings where parents, on average, desire fewer births than would be 
implied by natural fertility, the availability of family planning services 1s 
an important factor determining not only actual fertility at any point in time 
but also the extent and_ speed of fertility decline as child survival 
improves. Models that simulate’ the potential effects of child survival 
n fertility usually assume perfect fertility control. In an 


i ovements oO 
pr e in births will be less than that 


imperfect world, however, the actual declin 
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predicted in the models and will depend on the availability, reversibilitv and 
efficiency of family planning. The greater the choice of methods, in 
particular reversible and efficient methods, and the lower their costs, the 
larger will be the decrease in birth rate in response Co any given improvement 


in child mortality. 


The availability of family planning varies widely among developing 
countries and depends on overall levels of development, government population 
policies and international aid. In table 3, countries are presented according 
to the strength of their family planning programmes, with data for each 
country on the proportion of currently married women of reproductive age using 
modern supply-based reversible methods, other traditional methods and 
sterilization. Those countries showing a high level of use of supply-based 
reversible methods are those with the greatest capacity to respond quickly in 
terms of family planning behaviour to further improvements in child survival. 


It can be seen in table 3 that countries which have achieved high levels 
of prevalence in recent years have done so in very different ways. Among 
countries or areas with relatively high levels of overall contraceptive 
prevalence (40 per cent), the proportion of currently married women using 
modern reversible, supply-based methods varies from a high of 45 per cent in 
Hong Kong to a low of 9.7 per cent in Sri Lanka (see panel A). In this group 
of countries, the use of less efficient traditional methods is particularly 
notable in Malaysia, Sri Lanka and Peru. Sterilization, on the other hand, is 
used by more than 20 per cent of women in El Salvador, Panama, Brazil, China, 
the Republic of Korea, Singapore, Thailand and Sri Lanka. Sri Lanka is an 
interesting case because, with a high overall level of prevalence, relatively 
few of the methods used are modern and reversible. In panel B of table 3, 
which includes countries with overall prevalence between 20 and 40 per cent, 
the same variation is apparent. Thus, it is likely that family planning 
availability is an important factor in the relationship between mortality and 
fertility, even in the first phase of the mortality transition. The 
prevalence of the use of reversible supply-based methods varies from 29.5 per 
cent in Indonesia to 5.8 per cent in India. Both countries have a very active 
programme but similar levels of overall prevalence have been achieved with 
very different policy approaches; India has emphasized sterilization and 
“Sai ie Mi ieee. oe a On the other hand, Turkey 
traditional family planning. In the Tee sia ae a aca eeu 
(panel C) only a few - Iraa and Syria - have A age cae Basta a 
modern reversible methods and in no t= ‘th ve cous petet eer ary 
er eatisa 4h taportant ne of these countries, except Nepal, is 

actor. 


C. Probable strategies in different settings 


iris. sali thane volitional | and non-volitional family building 

SObR cae. aie aig 1scussed as distinct alternative scenarios. None the 

et gabe nib bis pea different social and residential groups within a 

lec cans valida’ re) ce within distinct environments with respect to 

(Seager ermal con itions (such as mortality patterns, socio-economic 
n amily planning) and, therefore, adopt different family 


18 


Table 3. Proportion of married women of reproductive age currently 
using contraception, by strength of programme and type of method 


Prevalence of 


Country Date Strength 
of programme Reversible Traditional 
Sterilization supply (non-supply) 
methods methods 
(1) (2) (3) (4) (5) 


PANEL A. Overall prevalence greater than 40 per cent 


Africa 
North Africa 
Tunisia 1983 M4 12.5 21.7 6.9 
Sub-Saharan Africa 
Mauritius 1985 Ss 4.7 40.9 29.8 
Latin America 
Caribbean 
Dominican Rep. 1983 M 27.5 14.2 4.1 
Jamaica 1983 i 10.9 37.5 3.0 
Trinidad and 
Tobago 1977 M 4.5 41.1 5-9 
Central America 
Costa Rica 1981 W 17.8 38.1 9.1 
El Salvador 1985 M 23.8 18.9 2.8 
Mexico 1982 M 13.7 27.8 6.2 
Panama 1984 M 33.5 21.4 3.9 
South America 
Brazil 1986 W 28.1 29.1 8.1 
Colombia 1980 Ss 10.9 34.9 2 
Peru 1981 W 4.0 13.0 24.0 
Venezuela 1977 W ach A 29.8 11.8 
Asia 
East Asia 
China 1982 S 25.0 42.6 3.0 
Hong Kong 1977 s 18.7 45.3 7.9 
Rep. of Korea 1985 s 40.5 18.9 11.0 
South-Eastern Asia 
Malaysia 1984 M TET 2242 ri 
Singapore 1982 s 22.9 vipa se 
Thailand 1984 M 27.9 34. 
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Table 3. (continued) 


——— 


Prevalence of 
a el 


Dat Strength Me 
ae aaa of eee teme Reversible Traditional 
Sterilization supply (non-supply) 

methods methods 

(1) (2) (3) (4) (5), « 


Southern Asia 
Sri Lanka . 1982 Ss 20.7 9.7 24.5 


PANEL B. Prevalence between 20 and 40 per cent 


Africa 
Northern Africa 
Egypt 1984 Ww » | v4 Py 1.0 
Morocco 1984 WwW a 19.5 Au 
Sub-Saharan Africa 
Zimbabwe 1984 Ww oe | 24.9 11.8 
Botswana 1984 Ww 1.5 rt ae | 6.2 
Latin America 
Central America 
Guatemala 1983 W 11.0 9.5 4.5 
Honduras 1981 Ww 8.2 15.4 323 
South America 
Bolivia 1983 N 3.0 9.0 14.0 
Guyana 1975 N 8.6 19.7 a 
Paraguay 1979 wl er 21.3 12.9 
Asia 
South-Eastern Asia 
Indonesia 1985 s 0.6 29.5 8.0 
Philippines 1983 M 9.5 10.1 Zz 
Southern Asia 
Bangladesh 1983 M 8.7 ‘3 FH 
India 1980 M 22.4 5.8 r ie 
Western Asia 
Jordan 1983 N 3.8 17.0 wr 
Turkey 1978 W 0.7 12.8 24.5 
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Table 3 (continued) 
a eli ises vin esiueterts anibting — 


Prevalence of 
een 18D 1G ie . yeowreeee.. 


Country Date Strength 
of programme Reversible Traditional 
Sterilization supply (non-supply) 
methods methods 


(1) (2) (3) (4) (5) 


SS in anata lig) ip. etense Seeds 
PANEL C. Prevalence below 20 per cent 


Africa 
Northern Africa 
Sudan 1979 N 0.3 3.6 0.7 
Sub-Saharan Africa 
Kenya 1984 W 2.6 7.0 7.4 
Rwanda 1983 W - 0.9 10.2 
Cameroon 1978 N - 0.6 1.8 
Lesotho 1977 N 0.8 1.6 2.8 
Ghana 1979 N 0.5 5.0 4.0 
Céte d'Ivoire 1980 N - 0.5 2.4 
Mauritania 1981 N 0.2 0.1 0.5 
Nigeria 1982 N 0.1 0.5 4.2 
Senegal 1978 N - 0.5 3528 
Latin America 
Caribbean 
Haiti 1983 W 0.8 3.1 3.0 
Asia 
Southern Asia 
Nepal 1981 W 52.3 1.6 ~ 
Pakistan 1979 W 0.6 re 1.0 
Western Asia 
Iraq 1974 N 0.6 12.3 1.6 
Syria 1978 N 0.4 14.6 4.8 
Yemen 1979 N 0.2 0.8 0.1 


Sources: Columns (1), (3), (4) and (5) from United Nations (1988). 
Column (2), Mauldin and Lapham (1985). 


Notes: Column (2): S = strong; M = moderate; W = weak; N = very weak or 
none. Column (3) includes male and female sterilization. Column (4) includes 
the pill, IUD, injectables, condom and vaginal barrier methods. Column (5) 
includes rhythm, withdrawal, douche, abstinence and folk methods. 


a1 
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In addition, in the course of any family's own ae 
cycle, societal conditions may change causing changes over time a fee eee 
building strategies any particular family might adopt - ur her, ne 
non-volitional physiological effect which links early child Lar y bs 
fertility through birth spacing in 4 natural fertility setting mae n 

disappear with declines in mortality but does grow weaker as family planning 


is introduced. 


building strategies. 


Family planning an "inadequate care" of "unwanted" children provide two 
alternative ways that families can actively control family 812¢. These two 
volitional strategies can also coexist even within an individual family if 
attempts at family planning are not entirely successful and a family § 
resources are limited. Take as an example a couple who wants to have two or 
three surviving children. After three births, one of the three dies and 18 
successfully replaced by an additional (fourth) birth. Then the couple tries 
contraception but fails in preventing further conceptions. As a result, two 
more children are born who are unwanted and hence exposed to high risks of 
deaths. The fifth child actually dies because of intentional neglect. If no 
more children die, the couple's childbearing span will end up with four 
surviving children and it would appear that insurance type behaviour is in 
operation even though this is, in fact, not the case. If, instead, another of 
the first three children dies in the fourth or fifth inter-birth interval, 
despite the parents’ wish to save it, the final result of the maternity 
history would appear as a 100 per cent replacement, while actually again it is 
not (three wanted children, six births, three child deaths, three surviving 


children). 


It follows that when two types of family size regulation are likely to 
coexist and interact, it is particularly difficult to interpret empirical 
evidence on the relationship between child survival and fertility. This is 
important because the direction of the relationship will matter for policy 
implementation. In our example, any measures taken to prevent deaths of 
low-parity children are likely to receive parents' support and to induce an 
earlier initiation and perhaps a more efficient use of contraception. On the 
other hand, efforts to save lives of high parity children are likely to be 
much less successful (precisely because they were unwanted) and to have no 
impact on fertility. At the same time, the enhancement of couples’ ability to 
prevent unwanted births could efficiently depress the level of child mortality 


simply by decreasing the proportion of children exposed to higher risks of 
death. 


Most empirical research oon the’ mortality-fertility relationship 
concentrates on the "physiological effect" and the “replacement strategy" 
because these can be tested and measured with survey data. In so far as the 
votstionse fertility adjustment to mortality conditions is channeled through 
insurance” behaviour, it will go mostly undetected in individual-level 
studies. Aggregate-level studies, which have a greater chance of capturing the 
insurance effect, may underestimate the strength of the "replacement effect" 
at the family level when mortality is low because, although most deaths are 
successfully replaced with births, the macro-demographic impact of improved 
child survival is mnecessarily- small. The measured aggregate-level 
relationship is expected to be weakest at the beginning and the end of the 
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transition and strongest in between when the "insurance effect" is likely to 
be in operation. 


To derive policy implications from empirical findings, it is essential to 
know, for each setting, what the predominant family building strategy is 
likely to be. Given the conditions already enumerated, it is clear that the 
“replacement strategy" is not likely to be adopted until after the mortality 
transition is well under way and until a certain amount of modernization has 
taken place. The “insurance strategy" will be adopted at an earlier stage 
when parents no longer want to leave their family building to fate but when a 
reasonable degree of uncertainty remains with respect to effective fertility 
control and child survival chances. The "replacement strategy" will 
ultimately take over from the "insurance strategy" at a later stage of the 
transition, with a "mixed strategy" sometimes providing a transition between 
the two. The timing of the implementation of "the replacement strategy" will 
depend not only on the overall course of the mortality transition but also on 
the incidence of deaths in the later childhood years, the availability of 
reversible contraceptives and the strength of son preference. 


Table 4 provides a rough picture of what that transition might look like 
in many of the countries for which empirical findings will be reviewed in the 
next section. These include all the major regions for which mortality 
schedules are available, as well as some additional regions that were seen to 
have distinctive features with respect to socio-economic conditions as 
presented in table 2 above. It is assumed that natural fertility (N) - or 
family building by fate - is in use until 729P,9 reaches 0.6 and the desired 
number of births (Bg) is less than 9. Only when the mortality transition is 
under way will family building become by design. When the desired number of 
births is less than nine and the “age of confidence" (age at which the 
probability of survival to the "relevant age" of 20 (20pj) is at least 90 
per cent) is greater than two years, then "the insurance strategy" (1) will be 
adopted if contraceptive prevalence is less than 20 per cent, but a mixed 
strategy (M) would be in place if contraceptive prevalence exceeds 20 per 
cent. This is because contraceptive availability provides parents more 
flexibility in implementing family building strategies. For "the replacement 
strategy" (R) to be implemented, parents must be 90 per cent confident of the 
child's survival to "the relevant age" before the child reaches two years and 
contraceptive prevalence must be greater than 20 per cent. This threshold 
level for the age of confidence is chosen because a usual inter-birth interval 
in the absence of contraception is about two years; the perception that the 
most critical period of a child's life no longer lasts beyond this point is 
likely to initiate a straightforward wait-and-see strategy (i.e., replacement 
behaviour) in the form of deliberate spacing. 


As can be seen from table 4, these assumptions show the transition having 
moved more quickly in some settings than others. In some cases, the 
transition is further along in urban’ than in rural areas because of 
differences which exist in family size goals and in access to contraception. 
Most of the data used in the empirical studies to be examined in chapter VI 
come from the 1960s, 1970s and 1980s. Although certain regions had already 
reached the point where the "replacement strategy’ was widespread by the 1960s 
(e.g., East Asia and the Caribbean), most regions have undergone dramatic 
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changes during this period (except for sub-Saharan Africa, where a natural 


fertility régime is still in place). 


In studying the empirical literature, it is important to know the decade 
during which data were collected in order to draw conclusions about measured 
relationships. When studies are based on surveys with retrospective fertility 
histories, birth and deaths which occurred over a wide range of calendar time 
are often pooled to provide adequate samples for study. By the 1980s, 
replacement behaviour is likely to be typical in all of Asia, except Southern 
Asia, also in all of Latin America and the Caribbean and in some part of North 
Africa. The notable exceptions would be sub-Saharan Africa, parts of Southern 


Asia, and Haiti and Bolivia in South America. 


54 


Table 4. 


Probable family building strategies by region or country 
for selected developing countries (1940s-1980s) 


Country 1940s 1950s 1960s 1970s 1980s 


(urban/rural) a/ 


Africa 
Northern Africa 
Tunisia and Egypt N i.) I/N M/N R 
Algeria and Morocco N N I/N I/N R/N 
Sub-Saharan Africa N ) N N N 
Asia 
East Asia 
Republic of Korea I M/I M R R 
Japan I R R R R 
Hong Kong I R R R R 
Singapore I R R R R 
Taiwan, Province of China I M/I R R R 
South-Eastern Asia 
Indonesia N N N M/N M/N 
Malaysia N N I/N R R 
Philippines N I M/I R R 
Thailand N N M/I M R 
Southern Asia 
Bangladesh N N N I/N I/N 
India N N I/N M/N M 
Pakistan N N I/N I/N I/N 
Sri Lanka N I/N R R R 
Nepal N N N N N/I 
Western Asia 
Turkey N I M R 
Jordan N N I M/N R 
Latin America and 
the Caribbean 
Trinidad and Tobago I M R R R 
Jamaica I I R R R 
Puerto Rico I M R R R 
Dominican Republic N I M/I R R 
Haiti N N N t o 


29 


Table 4 (gontinued) 


1970s 1980s 
Country 1940s 1950s 1960s 


rg a 


Central America 
Panama T 
Costa Rica N 
Guatemala N 
Honduras N 
Mexico N 
N 


El Salvador 


Tropical South America 
Brazil 


N 
Guyana I 
Venezuela N 
Colombia N 
Peru N 
Bolivia N 
Ecuador N 


H 4 
~ 
= 


Temperate South America I R R R R 


_ i. a ee ee 


a/ Strategies are shown separately for urban and rural areas if societal 
conditions differ in ways that matter to the assumption of this model. 


Notes: 
N = natural fertility 
I = insurance fertility strategy 
M = mixed fertility strategy 
R = replacement fertility strategy 


The criteria for ascribing symbols for countries in specified time 
periods are: 


m: tf 20° 0* 0.60 or 


If 0.60 and B.> 8 


20°o” d 
5 ES § 20°0” 0.60, Bis 8, i> 2 and the 


prevalence of contraceptive use is less than 
20 per cent of women at risk 


M: 
If 20°07 0.60, B< 8, i > 2 and the 


prevalence of contraceptive use is more than 
20 per cent of women at risk 


R: 
If 20°o” 0.60, By 8 and i < 2 


Where 20%o = probability of survival from birth to age 20 


By fertility goal (number of births desired) 


age of confidence defined as the end of the most 
risky period of a child's life 
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Table 4 (continued) 


The values of fertility goals (Bg) and ages of confidence (i) are 
assessed in a three-step procedure from countries' mortality levels (in 
specified periods) and model mortality schedules, assuming that family size 
goals (Cy) and relevant ages (j) do not change over time. Appropriate 


cr size goals and relevant ages for each setting are drawn from table 2 
above. 


(a) For a given relevant age (j), mortality schedule and level, the age 
of confidence (i) is found such that the probability of dying in the 
age interval (i,j) does not exceed 10 per cent; 

(b) The corresponding probability of survival from birth to this age of 
confidence (;p,) is computed; 

(c) For this probability of survival and a given family size goal 
(Cg), the fertility goal (By) is found such that 


witartd pt ee oe 
Pe MPR op Tee ee Po) Po = _.0.90 
6 k! (By - k)! 


The changes in fertility strategy in response to improvements in child 
survival are lagged. The value of the time lag is the sum of two lag factors 
the timing of the first stage of mortality transition (equals 15 years if 
the transition from p. = 0.60 began before 1900; 10 years if it began in 
1900-1920; 5 years iP Oe began in 1920-1950 and O years if it began after 
1950) and its cause-of-death structure (equals 10 years if more than a quarter 
of the 0.15 increase in _p_ is associated with the decrease in mortality from 
infectious diseases; 5 years if this share is 15-25 per cent and 0 years if it 
is less than 15 per cent). 


Sources: Family size goals (Cy) and relevant ages (j) are from table 
2. Mortality levels and timing of mortality transition are based either on 
actual data from United Nations, Demographic Yearbook (various years), 
Committee for International Cooperation in National Research in Demography 
(CICRED) country monographs or on estimates from United Nations (1986a). 
Model mortality schedules are from Coale and Demeny (1966) and United Nations 
(1982). Causes-of-death structures of mortality transition are derived from 
Preston, Keyfitz and Schoen (1972). Trends in contraceptive availability are 
taken from United Nations (1979), Nortman and Hoffstatter (1969, 1970, 1971, 


1975 and 1980) and Mauldin and Segal (1986). 
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VI. STRENGTH OF EFFECTS 


In the past 20 years, there have been many empirical investigations of 
the impact of mortality on fertility and even several exhaustive reviews of 
the literature (Schultz, 1976; Preston, 1975, 1978; Brass and Barrett, 1975; 
Ware, 1977; Heer, 1983; Schmitz, 1985). Over these years, the quality of data 
has improved as has the sophistication of researchers in the application of 
statistical methodologies. None the less, no studies to date have used 
comparable investigative techniques in different settings in such a way 4s to 
permit comparisons of effects between settings. Schultz (1976) pointed out 


this gap 10 years ago. 


"Tt would be worthwhile to estimate the coefficients of comparable 
fertility models from a variety of surveys (using standard survey 
pregnancy roster format) to ascertain under what conditions 
demographic equilibrium within the family (implicit in _ the 
demographic-transition hypothesis) reasserts itself most rapidly. 
What social conditions, such as perhaps 4 national family planning 
program, are associated with larger and more rapid reproductive 
responses? Are there threshold values below which steady declines in 
child mortality elicit an increasing response? These are clearly 
topics that are tractable to analysis but are not studied within a 
common conceptual framework. Empirical evidence from many different 
sources has, therefore, not yet added up to much firm knowledge about 
these relationships." 


Unfortunately, in the ensuing 10 years, no studies have been undertaken to 
address this point, despite the fact that the general topic of 
mortality-fertility linkages continues to occupy an important place in the 
empirical literature. 


Other reviews of the literature have already pointed out common 
analytical and empirical pitfalls which beset researchers of this subject and 
have helped to identify those studies which merit attention for reasons of 
conceptual framework, data quality and statistical technique. Because of our 
particular interest in the ways in which certain societal conditions, such as 
socio-economic development, fertility regulation costs and mortality patterns, 
influence the measured relationship between child survival and fertility, this 
discussion will look particularly at studies which might be suggestive in this 


regard, even if, in certain cases, they have not passed all of the quality 
checks enumerated in earlier literature reviews. 


Empirical studies of this relationship fall into two broad categories: 

(a) aggregate studies, which are based on samples consisting of national or 
subnational averages usually using census or registration data and 
(b) individual-level studies, which are based on sample survey observations 
drawn from the reproductive experience of individual women. Studies based on 
lee Slade reas important advantage over individual-level studies: 
cc ee measuring the combined impact of mortality on fertility and 
implicatio : Prien ae sage posed initially about the _ overall 
P ns of improvements in child survival for fertility and population 
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growth. Because many of the hypothesized effects of changes in mortality on 
fertility work through changes in environmental conditions rather than through 
individual experience, studies based on individual data alone, which do not 
incorporate community-level effects, can only hope to measure accurately the 
“physiological effect" and the "replacement effect". As already pointed out 
in chapters II and IV, these effects are not expected to compensate fully for 
changes in mortality even if they operate jointly. In the case of the 
“physiological effect", this is because of the time lost in bearing and caring 
for the infant who subsequently dies, and in the case of the “replacement 
effect", it is because fertility control is never perfect. 


However, aggregative studies are neither capable of discriminating among 
partial effects nor of providies unbiased estimates of the full impact of 
child survival on fertility.13/ Hence, the strength of "transition", 
"insurance" and "demand" effects, which are ultimately the most important, 
remain unmeasured, and perhaps even unmeasurable on empirical data. 
Simulation of these effects may, to some degree, substitute for the lack of 
direct empirical evidence. A simulation has already been used in _ the 
discussion on the “transition effect" in chapter III and it will be applied 
again in this chapter (see sect. B) in order to illustrate the plausible range 
of “insurance effects" in different socio-economic and mortality conditions. 
The simulation of the impact of improvements in child survival on demand for 
children exceeds the bounds of the present paper because it requires the 
simultaneous specification of subtle "price" and "quality" effects, while only 
very rough hypotheses about the operation of each of these two effects can be 
derived from the available literature. 


However, despite their more limited potential scope, individual studies 
do have their own advantages, including often the superior quality of the 
data, the availability of data for necessary statistical controls and the 
greater environmental homogeneity of the population from which the sample is 
drawn. 


A. Aggregate studies 


Aggregate studies are of two basic varieties: (a) cross-sectional 
studies based on national aggregates using data drawn from all regions of the 
world, from developing countries only or from specific geographical regions 
within the developing world or based on subregional or provincial aggregates, 
and (b) longitudinal studies using time series for countries or regions within 


countries. 


The major pitfalls of cross-sectional studies include the problems of (a) 
missing variables, (b) simultaneity and (c) data quality, all of which have 
been fully discussed in other literature reviews (e.g. Schmitz, 1985). 
First, when the sample consists of such heterogeneous units as countries or 
regions within a country, there is a danger that important features of the 
environment which influence family size goals, fertility strategies and child 
survival, such as some of the factors summarized in chapter Vv, will vary 
across the sample but not be captured with the available variables included in 
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ion to this problem can be found in the use of 
data from two points in time for each sample observation so that qhenes 
within countries are regressed across countries with the assumption “it 
unmeasured environmental factors have not changed in their relationship wi 
the measured variables over the time period. The simultaneity problem cnARs 
from the two-way chain of causation between fertility and various feataneie 
the socio-economic setting, including mortality. One approach ibe this Prg pm 
is the specification of appropriate time lags between depend ohio: ” 
"independent" variables and/or the inclusion of a lagged value o the 
"dependent" variable as an "independent variable". The final problem involves 
errors in measurement, particularly in mortality statistics which are known to 
be poorly measured in many developing countries. Errors in variables risk 
biasing the estimated impact of the mortality variable downward. 


the regression. A partial solut 


Extreme caution must be used in interpreting aggregate-level results 
because they cannot measure the response of birth rates to changes in 
mortality unless a time dimension is included in the analysis (Schultz, 
1973). Instead, these tend to measure the effect on fertility of relatively 
long-term and stable intercountry or interregional differences in environment, 
geography and development. 


1. Cross-sectional aggregate studies 


Most cross-sectional aggregate studies have used the infant mortality 
rate or life expectancy at birth as the measure of mortality. Neither of 
these variables measures the variation in childhood risks of death across 
countries. As has already been discussed in chapter III, the distribution of 
deaths by age during the childhood years may vary among countries at similar 
levels of life expectancy. In addition, it has been pointed out that, within 
a given overall level of mortality, relatively high infant mortality will 
provide a relatively more favourable setting for parents in terms of the 
predictability of child survival after a certain age. 


Because of what is known about variations across countries in child 
mortality above the age of one and its potential importance for family 
building strategies, the study by Schultz (1976) is of particular interest 
because it regresses children ever born by age of mother, taken from census 
data, on the proportion of children surviving at the time of the censusl4/ 
using from 90 to 100 observations from the 1930s to the 1970s for a range of 
developing and developed countries (urban and rural areas within countries). 
The estimated elasticityl95/ of the fertility response for women over 30, 
when most childbearing has been accomplished, varies from 0.6 to 1. This 
suggests that improvements in child survival will be either neutral with 
respect to population growth or result in some increase in population 
growthlO because fertility declines will not fully compensate for 
improvements in child survival. However, because other features of the 


societal setting are not controlled in the regression, these effects may be 
overestimated. 
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While precise estimates of aggregate fertility effects cannot be derived 
from existing studies, some of these studies provide suggestive evidence of 
the ways in which certain characteristics of the setting, such as development 
level (Friedlander and Silver, 1967; Janowitz, 1971; Anker, 1978), region 
(Anker, 1978; Cutright, 1983), and family planning programme strength (Mauldin 
and Berelson, 1978), can affect the mortality-fertility relationship. 


Evidence of the importance of level of development for this relationship 
can be found in an early study by Friedlander and Silver (1967) where 
cross-national regressions were run in three groups of countries classified 
according to level of development. This study was also another among the few 
studies which used a measure of child mortality (child deaths per 1,000 child 
population aged 0-14) rather than infant mortality or life expectancy. In 
regressions including other socio-economic controls based on data for the 
1960s, Friedlander and Silver (1967) found that infant mortality was rarely 
statistically significant, while the child death ratio was usually positive 
and statistically significant for all countries combined and for countries 
grouped in the middle category of development. 


Further evidence on the effects of different settings can be found in 
Janowitz (1971), Anker (1978) and Cutright (1983). Janowitz (1971) explored 
directly the question of how level of development and geographic region could 
affect the measured relationship between socio-economic development (including 
life expectancy) and fertility. She found that the measured relationship 
between life expectancy and the gross reproduction rate fell by a factor of 15 
and became insignificant when the regression was run on two separate samples 
of developed and developing countries, whereas it appeared significant in the 
combined sample, thus suggesting that a cross-national statistical analysis 
which attempts to combine observations from such different phases of the 
development process is likely to lead to spurious results. 


Anker (1978)12/ hypothesized that the relationship between life 
expectancy and fertility would be curvilinear, with improvements in life 
expectancy having a positive effect on fertility at lower levels of 
survivorship, while becoming negative later on. Initially, improved health 
would allow parents to fulfil high family size goals and later further 
improvements would lead to declines in fertility. His results, based on 63 
developing countries, with data from 1960 and 1970, confirm this hypothesis 
and also suggest that the strength of the mortality-fertility relationship and 
the timing of the turning point between positive and negative effects varies 
by region, with the Asian region showing the strongest effects. 


A more recent study by Cutright (1983), which regresses changes between 
1960 and 1980 in crude birth rate with 1970 indicators of development , finds 
no statistically significant effect in a group of Latin American countries and 
a strong statistically significant effect in Asia. This would be consistent 
with the broad picture sketched in table 4, which suggests that many Latin 
American countries were already in a phase where replacement behaviour was 
likely to be the prevalent family building strategy. 


Suggestive evidence of the possible importance of family planning 
programme strength for the relationship between mortality and fertility can be 
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found in the cross-national study by Mauldin and Berelson (1978), which 
examines socio-economic and programme variables as predictors of crude birth 
rate declines. The measured size of the effect of infant mortality and life 
expectancy falls substantially when a measure of family planning programme 
strength is included in the regression. A comparison of these findings with 
the relationship measured for an earlier date led the authors to conclude that 
“socio-economic variables [including mortality] were somewhat less closely 
associated with fertility declines before family planning programs were 
organized than was the case after they were organized". 


Not only is. the relationship between child mortality and fertility 
expected to vary according to the societal setting, but also the timing of the 
beginning of the fertility decline is expected to vary according to the speed 
of the mortality decline. This hypothesis was confirmed in the study of 
Taylor, Newman and Kelly (1976), which compared trends in fertility and 
mortality in 53 developing countries since 1945. However, the speed of the 
mortality decline did not appear to show any association with the speed of the 
fertility decline, suggesting that the sources of decline (in terms of causes 
of death) and the pattern of the decline by age may be important determinants 


of the speed of decline. 


Many other studies8/ have also explored _ the mortality-fertility 
relationship drawing on a4 cross-sectional sample of data for many countries. 
Their findings, however, provide only very broad evidence of the overall 
relationship. In general, it can be said that the measured relationship is 
usually statistically significant and of the appropriate sign but the size of 
the measured effects and their implications for population growth vary 
enormously, largely because of the analytical and data deficiencies referred 
to earlier. 


Empirical studies of regional variations in birth rates or achieved 
fertility using aggregate data drawn from censuses or vital statistics have 
been undertaken for a few countries and areas at different stages of the 
demographic transition. These include Puerto Rico for the period 1950-1960 
(Nerlove and Schultz, 1970), Taiwan, Province of China, for 1964-1969 and 
1966-1973 (Schultz, 1973, 1980), Chile for 1960 (Da Vanzo, 1972) and India for 
1978-1981 (Jain, 1985). These studies all suffer from the problems which were 
previously discussed and which plague all cross-sectional aggregate studies. 
Unfortunately, because there is no comparability between these studies in 
terms of the types of fertility or mortality measures used or in the 
statistical methodologies applied, it is difficult to compare their findings 
within the context provided in table 4, where likely reproductive strategies 
in place at different points in time were presented for a range of countries. 


Of the studies mentioned, Schultz (1973) used the most appropriate 
measure of child survival (the reciprocal of the probability of survival from 
birth to age 15 estimated from age-specific death rates) to explore variations 
in age-specific birth rates among 361 administrative units in Taiwan Province 
of China, and tested directly for the biases that may exist when using 
cross-sections at a point in time to estimate responses to change. While 
death rates were lagged three years to permit estimates of the short-run 
fertility response to mortality changes in the cross-sectional regressions, 
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Schultz found these estimates to be seriously biased because interregional 
differences in mortality are primarily a function of relatively stable and 
long-term interregional differences in "public health, sanitation, water 
supplies, transportation, geography, climate and socio-economic 
characteristics". Therefore, the estimated coefficient of the death rate from 
the cross-section regression does not measure the short-run fertility response 
to changes in mortality. In order to measure the short-run response of birth 
rates to changes in child survival, a two-component variance modell9/ and a 
model based on first differences of the cross-section at two points in time 
(1964 and 1969) were estimated. These both show smaller but significantly 
Positive effects of improved child survival on fertility. The estimated 
response using these techniques is not fully compensatory, however, at least 
within the six vears of time included in this study, thus implying increased 
population growth rates in the short run as child survival improves. It was 
also found that the effect of family planning on fertility was underestimated 
in the cross-section. Thus, Schultz concluded that "slowly changing 
constraints in the parents' environment, such as the régime of child 
mortality,..., are attributed, in the cross-section, an exaggerated and 
distorted role in affecting birth rates". 


Unfortunately, no one has undertaken a similar study in a setting in 
which reproductive strategies are likely to be different. A recent 
cross-sectional study based on state data for India (Jain, 1985) shows that 
variations in infant mortality are a significant positive factor explaining 
variations in crude birth rates across States, but this result cannot be used 
to predict the fertility impact of changes in child survival for the reasons 
explained above. For these and the other national studies already mentioned, 
the same conclusions that were already drawn for the cross-national studies 
would aptly apply - that is, "the measured relationship is _ usually 
statistically significant and of the appropriate sign but the size of the 
measured effects and their implications for population growth vary enormously, 
largely because of the analytical and data deficiencies referred to earlier". 


2. Longitudinal studies 


A few studies using time series data have looked at the relationship 
between mortality and fertility over time (Yamada, 1984; Hashimoto, 1980; and 
Schultz, 1985). For Japan, Hashimoto (1980) found no relationship between 
infant mortality and the crude birth rate in the post-war years, whereas a 
significant positive relationship, although not particularly strong, appears 
to have existed for an earlier period of the transition (1900-1940). This 
appears consistent with the picture depicted in table 4, where Japan 18 
assumed to have operated with the replacement strategy since the 1950s - a 
strategy which will not show large macro effects if mortality is already low. 
Yamada (1984) studied changes from the late 1930s to the mid 1970s for sea 
developed countries (Denmark, Finland, France, Norway, Portugal, Switzerlan ’ 
United Kingdom and United States) and three Latin American countries eine! 
Costa Rica and Uruguay) for the post-war period. In almost every case, lagge 
measures of infant mortality were found to be significantly and fee a 
related to changes in the crude birth rate. For Sweden, Schultz (1985) use 
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data on Swedish counties from 1860 to 1910 and found child mortality to the 
age of 10 to be significantly and positively related to the total fertility 
rate. The implications of this historical improvement in child survival for 
population growth appeared to be roughly neutral over the long term when other 
relevant factors were taken into account. 


B. Simulation of insurance effect 


The few empirical studies that have been designed specifically to detect 
"“Snsurance effects" do indeed demonstrate the tendency for families to adjust 
their childbearing practices and attitudes to the mortality conditions they 
face. Thus, Heer and Wu (1975) found that in Taiwan, Province of China, the 
perception of better children's survival chances is associated with 
substantially lower fertility; residence in a township with lower infant and 
child mortality is associated with lower fertility (after holding constant 
major variables at the individual level). The study by Rizk and others (1980) 
in Egvpt shows that the proportions of women practising contraception, 
adjusted for individual-level variables (including child loss) and the 
distance of the village from family planning services, is much higher in 
villages with relatively low infant mortality. The study by Pebley and others 
(1979) in Guatemala leads to the conclusion that, while the subjective 
perception of child survival does not have any significant effect on the 
desire for additional births, the proportion of respondents’ siblings who had 
died in infancv or childhood is positively related to fertility preferences. 
In order to detect the impact of the level of infant and child mortality on 
fertility behaviour and attitudes independent of the individual experience of 
child loss, Heer and Rodriguez (1986) combined the information for individual 
women from the 1976 World Fertility Survey in Costa Rica with aggregate 
statistics for 104 community areas obtained in the 1973 census. Their results 
suggest the absence of such an impact, which is consistent with the prolonged 
prevalence of replacement strategy (and, hence, the weakness of the insurance 
elements in the fertility behaviour) in this fairly advanced developing 
country (see table 4). 


All these studies suggest that the insurance effect is far less than 
compensatorv. However, these results may be due to measurement problems in 
aoe eeeces and/or the choice of inappropriate settings rather than to the 
intrinsic weakness of this effect. In fact, the reliability of attitudinal 
questions is fairly limited in general; the answers to questions addressing 
such a sensitive issue as the anticipated deaths of the respondent's own 
eee ee oerednietely,; to i. '8 particularly affected by cultural taboos 
psychological reluctance to discuss intimate fears with a _ stranger and 
tec in siyank numerical responses. Alternatively, the use of a more 
“a ing wha to the measurement of perceptions implies the regression 
oe — gene fertility histories on the level of child survival in 
Fo a ae _ to reflect perceptions). This, in turn, is often 
level of infant chien y impossibility..of isolating the influence of the 
features in the aie child; mogtalsty . Scomeee ns oSleeees of other relevant 

vironment, or, in other words, of finding two communities 


with substantially differe i 
nt mortality conditions but id i i 
economic and cultural characteristics. dent ioatngepints 
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Additionally, the use of current community levels of infant and child 
mortality as the proxies for the determinants of the “insurance effect" may be 
misleading, especially if the respective communities underwent substantial and 
unequal improvements in child survival in the recent past. In addition, the 
results may be biased because cohorts of women with presumably different types 
of fertility behaviour are pooled together. Thus, a potentially more 
promising approach would be to relate fertility behaviour of distinct cohorts 
of women with mortality conditions prevailing at the time of their childhood 
or entry into marital unions, as well as with the magnitude and pace of 
improvements in children's survival chances achieved since this period. This 
approach may provide a better opportunity to detect more accurately (at least 
for relatively older cohorts with near completed fertility) differentials in 
“excess fertility" conditioned by differences in mortality conditions across 
communities, as well as to test the hypothesis of the depletion of insurance 
motivation in a longitudinal perspective. However, it is difficult to 
implement such a study in practice mainly because of data constraints. 


The decline in the prevalence of the insurance motivation in settings 
where mortality has fallen steeply may be inferred from the greater tendency 
of women in such settings to make up the loss of a child (that is to practise 
"replacement strategy"), which is not necessary if one insures against the 
loss in advance (Schultz, 1978; Ben-Porath, 1976; Schmitz, 1985). However, 
this does not help by itself in assessing the actual impact of mortality on 
fertility when the insurance strategy is practised. 


Because of the difficulty of measuring the macro-demographic effects of 
improved child survival on fertility in settings where "the insurance 
strategy" is in place, simulations have been used to quantify the range of 
plausible effects. Using information on the pattern and pace of mortality 
decline in different settings from chapter III, as well as certain notions 
about the likely family size goals and “relevant ages" characteristic of 
different socio-economic settings from chapter V, the fertility decreases that 
might be attributable to the “insurance effect" during the first stage of the 
mortality transition (99Pg from 0.60 to 0.75) are simulated (see 
table 5). The advantage of this approach is that it shows how different 
mortality and socio-economic environments could have an impact on the extent 
and the timing of the fertility response to mortality decline. This 
simulation assumes that parents have perfect control over fertility and choose 
the desired number of births (Bg) once and for all at the time they first 
enter marriage. In addition, it is assumed that changes in mortality are 
perceived without a lag and result in an immediate fertility response. The 
desired number of births chosen by parents at their entry into marriage will 
be that number sufficient to assure them, with a confidence level of 90 per 
cent, that their desired number of children will survive to the "age of 
confidence" - the age at which they have at least a 90 per cent probability of 
reaching the “relevant age". 20 


In table 5, the births desired under the insurance strategy are seen to 
vary according to the prevailing mortality pattern, the ‘relevant age and 
family size goals. Looking at a "relevant age" of 20, which is typical in 
most developing country settings, it can be seen that, at the start of the 
transition, slightly more births would be required to protect against child 
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Table 5. Insurance strategy: simulated decreases in demand for births and changes in 
g generated by the first stage of 


numbers of survivin children 
mortality transition 


Mortality pattern 
based on model life tables 


Western Latin American South Asian Far Eastern 
Relevant Family 5 jy oe tes ee 
age size goal € 
Demand for Demand for Demand for Demand OT op, 
j c Change ,. Change Change ,. ange 
d births By ne births By P births By in births By Zh 
————_ surv. surv. surv. surv. 
at at at at at at at at 
e=35 e=45 e=35 e=45 e=35 e=45 e=35 e=45 


0 0 0 1) 0 0 0 0 
(1) (2) (3) (4) (5S) (6) (7) (8) (9) (10) (11) (12) 


15 1 2 Bae 4ar50 2 2 +0.30 3 2 -0.30 2 2 +0.20 
2 & > Bee 4. 3% -6.15 5 & 0.0 L 3 -0.35 
3 6 5 40.15 6 5 +0.15 7 5 -0.45 5 4 -0.25 
4 8 6 =-0.30 8 6 -0.30 9 7 -0.15 7 5 -0.80 
20 1 3 2 =-0.30 3 2 -0.30 3 2 -0.30 2 2 -0.20 
2 4 3 7=0reRs 5 3 -0.75 5 é 0.0 4 3 -0.35 
3 6 (‘Saw Meet 7 5 -0.45 7 5 -0.45 6 - -0.90 
4 8 6 -0.30 9 6 -0.90 9 7 -0.15 8 6 -0.70 
30 1 3 3 £40.45 3 2 -0.30 3 2 -0.30 3 2 -0.45 
2 6 4 =-0.60 6 4 -0.60 5 4 0.0 5 4 -0.25 
3 8 6 -0.30 8 6 -0.30 8 6 -0.30 8 6 -0.70 
a 10 6 0.0 10 i 10 7 -0.75 10 7 -1.25 


ie. For mortality schedules, see Coale and Demeny (1966) and United Nations 


Notes: 
Col. 3 (or 6 or 9) = col. 1 (or 4 or 7) x 0.60 - col. 2 (or 5 or 8) x 0.75 
Col. 12 = col. 10 x 0.65 - col. 11 x 0.75 because in the Far Eastern Pattern, 


*o = 35 ye ap to 20°0 = 0.65 and ey = 45 corresponds to 200 = 0.75. 

or 

agt a hh ie Gu Su and model mortality schedule, By is derived from the 
presented in the footnote to table 4. 


66 


losses under the Latin American and South Asian mortality schedules than under 
the Far Eastern and Western schedules. A very high “relevant age" of 30 would 
require additional births in all settings. The higher the family size goal, 
the greater the impact of the "relevant age" on the number of desired births. 
In the course of the first stage of the transition, the desired number of 
births falls in all settings for family size goals greater than one. In those 
settings where mortality among youth remains relatively high such as those 
with the Western and Far Eastern mortality patterns, the appropriate "relevant 
age"' makes a big difference in the number of births required to compensate for 
child losses. For example, at the end of the first stage of the transition, 
in the Far Eastern pattern at a family size goal of four, one additional birth 
would be required if the "relevant age" were 15, two additional births if the 
“relevant age" were 20 and three if the "relevant age" were 30. In the Far 
East, where son preference is strong and the "relevant age" is likely to be 
high, the first stage of the transition would yield a large decline in birth 
rates and the largest percentage decline in intergeneration growth because 
this is the setting where the insurance strategy required the greatest number 
of compensatory births. 


Table 5 demonstrates clearly that improvements in child survival at the 
early stages of the demographic transition can generate declines in birth 
rates and growth rates if the changes are fully perceived by parents and if 
they can exercise fairly effective control over fertility. The largest 
declines should occur in those settings where improvements in child and youth 
mortality have been particularly strong and where mortality patterns were 
originally relatively unfavourable during the childhood years. 


C. Individual level studies 


In recent years, most of the published research on the topic of 
mortality-fertility relationships has been based on fertility survey data. 
This is because of the tremendous increase in such data (thanks in large 
measure to several major international survey programmes - World Fertility 
Survey and Contraceptive Prevalence Surveys), their relatively high quality 
and the many new analytical possibilities they provide. Because these data 
involve complete birth and child death histories of reproductive age women, 
the pace of childbearing and achieved fertility can be related to a woman's 
actual experience with child death. Thus, certain behavioural responses which 
are predicted to result from a child death - that is, the "physiological 
effect" and the "replacement effect" - can be measured with these data. 


Survey data provide the opportunity to relate the length of inter-birth 
intervals to the survival status of previous children. Obviously, any 
variations between women in inter-birth intervals that can be attributed to 
differences in child death experience give only a partial measure of the 
"replacement effect" because replacement of lost children can be accomplished 
not only through changes in birth spacing but also through prolonging the 
reproductive period. In addition, those aspects — of the intentional 
"replacement effect" affecting timing will be mixed with the physiological 
effect" discussed in chapter II, particularly in populations where family 
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planning is oractised 22/ In natural fertility populations, the strength of 
the measured effects will depend primarily on the duration of breast-feeding 
(and/or post-partum abstinence), whereas in other populations, the strength of 
the effects will depend as well on all of the societal factors discussed in 
chapters III and V, including the level and pattern of mortality, the cost of 
fertility regulation and family size desires. 


Various researchers have attempted to differentiate statistically the 
volitional replacement effect from the biological effect using a variety of 
techniaues. These include studving the interval effect of an earlier child 
loss (Chowdhury and others, 1976; Rukanuddin, 1982; De Guzman, 1984), 
restricting the analysis to women who have never lactated (Alam, 1973; Knodel, 
1975) or analysing separately the interval effects of infant deaths from those 
of older children (Fernandez, 1974). None of these studies has been able to 
detect a statistically significant volitional replacement effect. However, 
the censoring of data which results from these techniaues limits the component 
of the full effect that can be observed and often involves the study of a 


small minority of women. 


Another way to measure replacement is to study how the death of one or 
more children influences further childbearing intentions rather than actual 
subseauent fertility. Thus, in a recent study of WFS data from 10 countries 
in the region of the Economic and Social Commission for Asia and the Pacific 
(United Nations, ESCAP, 1985), the stated desire to stop childbearing was 
cross-tabulated by the parity of women, whether they had experienced the death 
of a child and, if so, whether it was the last or an earlier child. The 
pattern of responses (see table 6) suggests that the personal experience of 
having lost a child directly affected the answers [to the auestion about 
wanting another child, and the death of a recent child had in most cases a 
stronger effect than the death of an earlier child. 


: The major advantage of this approach is that it impedes’- the 
physiological effect" from contaminating volitional replacement without 
restricting the sample. However, the results should be interpreted with great 
caution because stated intentions too often reflect actual behaviour 
incorrectly and because even the measurement of intentions may be seriously 
distorted by the ambiguity of answers to attitudinal questions. 


The alternative approach for distinguishing volition from non-volitional 
effects is to have comparably measured findings from a range of settings which 
can be distinguished according to phase in the transition and likely family 
building strategies as laid out in table 4. For the purposes of this 
analysis, Cochrane and Zachariah's (1984) study, which presents comparable 
results for 25 developing countries using WFS data, was particularly useful. 
Aad 22) aan studies which investigated this topic are not presented 
Te aha wn Fe because they did not control for the effects of maternal 
hich it -fabaet irth order in measuring the interval effects of child death. 
o> otis she ae ete 1s an important determinant of birth interval length and 
Ablcataa eae. i the incidence of child death. Without these controls, 
fesatt “de He th % be biased. Cochrane and Zachariah (1984) measured the 
Hiece chit onatal (0-1 month) and post-neonatal (2-11 months) deaths of 

, third and fifth parity children on the length of subsequent birth 
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Table 6. Percenta Py of currently married sient who want no 


more children, by child death experience 


One or more children died 


One or more children 


No child Last child (other than the last 

Countr ever died All died child) died 
Nepal 44.2 29.8 27.5 30.6 
Bangladesh 76.6 62.5 46.5 67.5 
Pakistan 57.8 41.7 39.3 42.4 
Indonesia 47.6 37.1 33.3 38.4 
Sri Lanka 69.3 60.6 56.9 61.7 
Thailand 69.0 = ste | 49.5 59.1 
Philippines 59.9 49.9 48.6 50.2 
Fiji 56.5 49.4 49.7 49.4 
Malaysia 45.2 37.9 39.0 Eee g 
Republic of 

Korea 78.4 68.0 59.7 69.3 


Source: United Nations, ESCAP (1985), tables 9 and 10. 


a/ Adjusted for parity, age and age squared, place of residence, level of 
education and husband's occupation and level of education. 


b/ Excluded from the tabulation were women with no births, sterilized for 
non-contraceptive reasons and those who believed themselves to be sterile. 
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intervals, controlling for the factors mentioned above. Their findings > 
presented in table 7, grouped by country according to (a) the rerpat an 
duration of breast-feeding (the proportion of women still breast-feeding at 12 
months from birth) and (b) likely family building strategies in the 1960s from 
table 4. The 1960s were chosen because, although the data were drawn from 
survevs undertaken in the mid 1970s, information on intervals occurring at 
different points in time for different cohorts were pooled in this analysis. 
While this pooling techniaue was a useful device for maximizing the number of 
intervals to be analysed, it makes it impossible to observe how behaviour may 
have changed over the transition. Results for neonatal deaths and 


post-neonatal deaths are presented separately. 


Tt can clearly be seen from table 7 that breast-feeding is an important 
factor affecting differences in interval lengths in both contracepting and 
non-contracepting populations. In addition, when populations with similar 
breast-feeding patterns are compared, the interval effects are slightly 
stronger in the populations where contraceptive practice is more widespread 
because, in these settings, any physiological effects are further strengthened 
through the practice of volitional replacement, which is manifested at least 
partially through an adjustment in birth interval length. Finally, the 
reduction in birth intervals is significantly greater for neonatal deaths than 
post-neonatal deaths for the interval between the first and second birth but 
not for the other parities. It would be expected that the earlier a child 
death occurs the more auickly childbearing would be resumed. 


However, much of the "replacement effect"’ may not show up in terms of 
differences in birth-interval length but rather in additional subsequent 
births. To capture fully the volitional replacement effect, child deaths 
prior to some specific parity must be related to subsequent fertility. This 
also avoids the confounding effects of fertility on mortality. A common 
approach is to compare the additional children born subsequent to a specific 
parity between women who have experienced a child death up until that point 
and those who had not. Because women with a child death are likely to have 
had greater exposure to the risk of conception than those without, exposure 
must be controlled in the analysis or the measured effects will exaggerate the 
replacement effect. Besides that, both fertility and mortality experience 
Should be related to common factors such as age, education, socio-economic 
status, residence etc. Even with these controls, estimates may be biased 
upward because measured effects will include the fertility response to 
subsequent deaths which are positively correlated with earlier deaths. 


Table 8 presents selected findings from studies which have introduced 
controls for age, exposure and socio-economic characteristics. In every case, 
adjusted effects are quite small, reaching 0.3 additional births per child 
death in the Philippines and Nepal and 0.35 to 0.5 in Jordan and urban 
ee ne should be noted that adjusting for demographic characteristics 
alone considerably decreases estimates of replacement. Moreover, direct 
control for duration of exposure makes a greater difference in estimates of 
* Lepage than those of indirect controls such as the duration of marriage. 
(1984) ane Minin that. cate the results obtained by Cochrane and Zachariah 
ROR fowseiek im that their estimates of replacement effect range from 0.6 to 

eight countries and approach 0.5 when averaged over all 25 developing 
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countries. In fact, such high estimates, which exceed the magnitude of 
replacement found elsewhere, may be largely due to the absence in their study 
of any control for the length of exposure since the last birth. 


Several studies have broken the analysis down by cohort, time period of 
the birth or contraceptive practice so that changes over time in the strength 
of the response can be analysed. For the Republic of Korea, Park and others 
(1979) analysed parity progression ratios for three subsamples according to 
whether the last child was born before 1955, from 1955 to 1964 or from 1965 to 
1971. It was found that the differences in parity progression ratios between 
those whose previous child had survived and those whose previous child had 
died were negligible for previous births occurring in the first period, small 
in the second period and greater in the last period. This would suggest the 
strengthening of the volitional replacement effect as family planning practice 
became more widespread. Nur (1985) compared differences in the mean number of 
additional children ever born between women with and without previous infant 
deaths according to whether women were users of contraception or not. 
Measured replacement effects were much stronger among contraceptive users than 
non-users and differences were statistically significant (see table 9), 
confirming earlier hypotheses that intentional responses require that parents 
have control over fertility. While estimates are likely to be biased upward 
for reasons previously explained, none the less, these results roughly suggest 
a 50 per cent replacement among contraceptive users. 


Mensch (1985) has tried to distinguish the intentional “replacement 
effect" from the "physiological effect" by amalysing the birth interval 
associated with a particular parity according to the child death experience 
occurring prior to the preceding parity. For example, the probability of 
giving birth within the five years after the third birth is related to whether 
or not the woman experienced the death of her first or second child using a 
hazard model and all appropriate controls. This analysis was restricted only 
to women whose child, opening the interval, had survived. Thus, the ifipact of 
child death on the post-partum infecundable period is removed from’ the 
analysis. Table 10 shows the results for Colombia, Costa Rica and the 
Republic of Korea when only intervals occurring since 1965 are investigated. 
The behaviour of contraceptors is compared with non-contraceptors. As 
expected, no volitional replacement is found among non-contraceptors. The 
replacement effect among contraceptors is apparent in the third birth interval 
for Costa Rica, the fourth birth interval for the Republic of Korea and not at 
all in Colombia. This is roughly consistent with the family building 
strategies depicted for these three countries in table 4, with Costa Rica 
showing replacement behaviour even in rural areas in the 1960s, the Republic 
of Korea showing a mixed strategy and Colombia showing insurance strategy. As 
replacement behaviour is unlikely to occur until the desired number of 
children has been born, it is not surprising that the behaviour is manifested 
at an earlier parity in Costa Rica than in the Republic of Korea because, 
between 1965 and 1975, Costa Rica showed a much more rapid fertility decline 
and had an average total fertility rate St 3.0. at the end of the period, in 
contrast to 4.3 for the Republic of Korea (United Nations, 1983). 


Several studies have looked directly at contraceptive use in relationship 
to child survival (Rutstein and Medica, 1975; Ware, 1976; Uyanga, 1982; 


uD 


a/ 
to the death of one of two children — in Jordan 


Table 9. Replacement response 


Attained Excess mean number of subsequent live births over women who had 
parity all children survive’ by aver of infant deaths attained parity 
E ‘ N E N E N 

1 0.70 0.01 

2 0.86 0.05 1.36 0.18 

3 0.70 0.07 0.90 0.10 1.26 0.85 

4 0.57 0.08 0.73 0.06 0.64 0.36 

5 0.57 0.08 0.31 0.06 0.52 0.36 

6 0.36 0.13 0,97 0.06 0.62 0.93 


Source: Nur (1985), table 2. 


a/ Adjusted for mother's age at attained parity, duration of exposure to 
pregnancy, education, childhood place of residence and husband's occupation. 


E: ever users of contraception 


N: never users of contraception. 
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Table 10. Relative risk of additional birth for 
women with child death experience 


Non-contraceptors Contraceptors 
parity (i) parity (i) 
2 3 4 5 2 3 4 5 
Colombia one 0.8 1.0 142 at 0.9 0.7 1:2 
Costa Rica 0.9 1.0 0.8 was 2.8 0.9 1.0 
Republic of Korea 0.9 1.0 1.0 tia 1.7 2.5 1.6 


Source: Mensch (1985), tables 4-6. 


Three dots (...) indicate that data are not available. 


a/ Ratio of the probability of ((i)+1)th birth within five years since 
the (i)th birth for women who have lost at least one of their first ((i)-1) 
children to the similar probability for women whose ((i)-1) children 
survived. Adjusted for age, education, place of residence and year of the 
(i)th birth. 


bats 


Cochrane and Zachariah, 1984; De Guzman, 1984; Ebanks, 1985; Mensch, 1985; 
United Nations, ESCAP, 1985). In general, results confirm that better child 
survival is associated with higher levels of contraceptive use but only in 
those countries where fertility control is widespread. In table 11, results 
from several WFS surveys are compared and it is particularly striking to note 
that in Indonesia, where child death rates are much higher than in the 
Philippines, Thailand, Sri Lanka, the Republic of Korea, Fiji and Malaysia, 
contraceptive use differentials between women with and without a child death 
experience are greater than in these six other countries of the region. These 
results suggest that behavioural responses can be strengthened even in an 
unfavourable mortality environment through the widespread distribution of 


contraception. 


Mensch's (1985) results support the view that contraceptive behaviour 
should show its strongest response to child deaths during those intervals that 
correspond most closely to the achievement of desired family size. Thus, the 
strongest differences in contraceptive behaviour are found among women at the 
lower parities in settings where the demographic transition is relatively far 
along and, at the higher parities, where it has progressed less far. 


A review of the empirical findings confirms the complexity of the topic 
and highlights the importance of the societal context for the appropriate 
interpretation of results. These findings clearly demonstrate that the 
fertility response to improvements in child survival depends on the phase of 
the transition, the likely family building strategies in place and the 
availability of family planning, among other things. Further progress in 
empirical studies of this topic will require comparative analysis across 4 
variety of mortality settings using a careful research design which would 
allow the contextual factors to be distinguished from the factors operating at 
the individual level. 


D. Implications for future research 


Much more empirical research has been devoted to the replacement-type 
response to actual prior child loss and to the "physiological effect" than to 
the extent to which surrounding mortality conditions affect individual 
fertility, as in the case of the "insurance effect" and the "transition 
effect". This is largely due to the ready availability of relatively good 
quality individual survey data, many of which include complete maternity 
histories for a wide variety of developing countries. Research in the former 
category reveals rather moderate effects, implying that couples who experience 
child loss do not fully compensate for that loss. On the other hand this 
research clearly demonstrates the strong positive relationship between the use 
of contraception and the magnitude of the "replacement effect". 


: More complete evidence of the statistical importance and potential impact 
= i individual-level effects of child survival improvements on fertility 
etruacieitiy coolie a common research design (with proper controls) was 
=i ole y app led to survey data from a range of countries which are 

, on the basis of information provided in table 4, to be at different 
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Table 11. Effect of child death experience on current contraceptive practice 


Contraceptive use differentials by 
child death experience 


Percentage point 


Per cent currently difference in Percentage point 
Per cent of using contraception contraceptive use reduction in 
children among exposed between women with contraceptive 
dying before women wanting no and without child use Owing to one 
age 5 more children death experience a/ child death b/ 
Country 1 2 3 4 
Nepal 23 9 2 2 
Bangladesh 22 20 2 2 
Pakistan 2) 15 3.5 1.5 
Indonesia 16 53 10 15 
Philippines 9 60 8 5 
Thai land 9 56 9 ah. 
Sri Lanka 9 54 6 5 
Republic of Korea 6 56 8 6 
Fiji 6 69 8.5 6 
Malaysia 5 53 6 6 


———————————— 


Source: Column 1: Rutstein (1984), table 3; column 2: United Nations (1987), table 79; column 3: 
United Nations ESCAP (1985), table 4; column 4: Cochrane and Zachariah (1984), table 5. 


Notes: Three dots (...) indicate that data are not available. 


a/ Adjusted for number of children ever born, wife's age and the square of her age, education and 
place of residence and husband's occupation and education. 


b/ Adjusted for number of children ever born, wife’s place of residence and work status and 
husband's occupation. 
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The impact of more specific societal circumstances on 
" and "physiological effects" could be deduced by an 
untries known to be at 4 


phases of transition. 
the size of “replacement 
analysis of the range of effects observed across CO 


similar stage of transition. 


At the same time, there are reasons to believe that much more subtle 
insurance motivations, which are difficult to disentangle from other phenomena 
affecting fertility, may often play a crucial role in translating improvements 
in children's survival chances into lower lifetime fertility. Direct attempts 
to detect insurance behaviour and changes therein are intrinsically limited. 
However, the opportunity to improve our understanding of these potentially 
important mortality-fertility linkages exists. Any empirical studies of the 
“insurance effect" require some measure of families' perceptions of child 
death risks. The ideal data for such an analysis would be from prospective 
surveys which provide direct before and after comparisons of stated intentions 
as well as actual behaviour. In the case of single-round surveys or one time 
period studies, these perceptions can be estimated "more objectively" either 
through community-level data on mortality or data on respondents’ own 
experience with mortality among siblings in childhood. This would require 
some assumptions about the process through which perceptions are formed, 
including appropriate lags. While it will never be possible to know precisely 
parents’ actual perceptions, a study applying a common research design to a 
selection of sample countries which are known to differ with respect to 
several key aspects of their socio-economic environment could permit a more 
careful isolation of the range of probable fertility consequences of these 
"transition" and "insurance" effects, as well as an identification of societal 
level factors which have an important bearing on the size of these effects. 
Such a research project could be developed from the framework this study 
provides with respect to cataloguing countries and regions according to 
characteristics of demand, mortality conditions and family planning 
availability, all factors influencing the stage and speed of the transition. 
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VII. CONCLUSIONS AND POLICY IMPLICATIONS 


; Theoretical considerations, largely supported by empirical research 
findings, suggest that patterns of child survival are interrelated with 
patterns of childbearing. Levels and trends in child survival are negatively 
associated with levels and trends in fertility but the prevalent direction of 
causation, its mechanisms, timing and strength, are not identical in different 
populations, Patterns of demographic transitions show that improvements in 
child survival typically precede sustained fertility decline. This 
observation, however, cannot lead to the automatic conclusion that policy 
interventions to improve the health of children will be immediately followed 
by a decline in the birth rate. The actual fertility consequences of a 
particular health intervention depend not only on the type of intervention but 
also on the prevalent family building strategy and the nature and scope of 
family planning programmes in the particular location in question. In 
particular, the ready availability of family planning services was found to 
intensify any fertility decline resulting from improvements in child survival 
in most settings by providing parents with greater control over their 
fertility. 


For the purposes of this study family building has been conceived as the 
process by which an individual family is formed up to some critical age or 
point in time through the sequence and timing of births and deaths. Because 
improvements in child survival have such different implications for family 
building in contracepting and non-contracepting societies, a basic distinction 
is drawn between a process of family building which is dictated by forces 
outside parental control - “family building by fate" - and one which is 
subject to parental controls - “family building by design". Societies where 
the family building process is the outcome of fate for the individual family 
may none the less have developed collective strategies to assure child 
survival, such as prolonged breast-feeding and post-partum sexual abstinence, 
which parents conform to but which they do not wilfully manipulate. In many 
settings, the two processes of family building by fate and family building by 
design co-exist either in different population subgroups and/or even within 
the same family at different points in its life cycle. Parental intervention 
in the family building process can occur not only through the practice of 
family planning but also through the quality of care parents provide their 
children. While some might call such parental action "family building by 
design", it is dealt with in the present report as an aspect of "family 
building by fate", because, from the point of view of the individual family, 
any child deaths resulting from such inadequate care are likely to appear as a 
cruel blow of fate rather than an event over which they had any control. 


As has previously been discussed, improvements in child survival generate 
five distinct but closely interdependent types of changes in paeeerce of 
reproduction resulting in _ lower fertility levels: (a) the ¢ transition 
effect", (b) the "physiological effect", (c) the "supply effect", including 
the “insurance effect" and the "replacement effect", (d) the "price effect : 
and (e) the "quality effect". Because of the quite different mechanisms and 
timings of these effects, their total impact on fertility is likely to be 
synergistic in nature but extremely resistant to empirical measurement. 
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ata on individual families are intrinsically 
limited for they are able to catch only short-term "physiological and 
"replacement" effects. Studies using macro-level data, while having 
potential to capture more effects, suffer from problems of measurement an 
interpretation. In general, however, results based on aggregate data suggest 
that, in the long run, the negative impact of improved child survival on 


fertility will neutralize its otherwise positive impact on population growth. 


Attempts to quantify it using d 


In natural fertility settings where customs dictate prolonged 
breast-feeding, the "physiological" mechanism linking infant deaths and birth 
interval length is at its strongest. This type of fertility adjustment to the 
event of infant death can never fully compensate for the decline in mortality 
which caused it, and even where breast-feeding is prolonged, every 1,000 fewer 
child deaths would not result in more than 250 to 300 fewer births. Here, a 
health intervention requiring little active involvement of the targeted 
population, such as a large-scale immunization programme, can be effectively 
used to derive the maximum fertility benefit from _ the non-volitional 
"physiological effect". However, the weakening of breast-feeding practices in 
such circumstances gravely threatens the beneficial effects of such 
campaigns: on the health side by increasing the exposure of infants to 
diarrhoeal diseases and on the fertility side by weakening the link between a 
child's survival and the length of the birth interval. In Africa, where far 
less than a third of children are fully immunized by age one against six major 
communicable diseases (Sherris and others, 1986), such programmes must be 
closely integrated with educational programmes promoting the health benefits 
of breast-feeding. 


However, in natural fertility populations, the impact of high fertility 
on infant and child mortality may be much more significant than the effect of 
infant mortality on fertility as implied by the physiological effect. A 
scarcity of food and other essential resources and a lack of motivation and/or 
use of family planning may lead to “inadequate care" for children that are 
relatively "unwanted" for a variety of reasons. In such circumstances active 
societal interventions to improve children's survival chances in the absence 
of other necessary social and economic improvements may be sabotaged by 
families unless fertility control is made available at the same time. 


Unlike "the physiological effect" which is strongest at the beginning of 
the demographic transition and weakens thereafter, other fertility-depressing 
effects of improvements in child survival involve intrinsic changes in the 
family building process and only become apparent at subsequent stages of the 
mortality transition. The potentially most important of these but the least 
subject to empirical testing is the "transition effect" through which 
improvements in child survival, which increase the predictability of the 
family building process, trigger the transition from natural to controlled 
fertility behaviour. This, in turn, generates the need for family planning. 
While there are reasons to believe that improvements in child survival play a 
crucial role in triggering the transition from natural to controlled fertility 
behaviour - or family building by design rather than by fate - that logical 
proposition cannot be fully substantiated with empirical evidence. Until this 

transition effect” occurs, the implementation of family planning programmes 
cannot precipitate significant changes in fertility behaviour and, thus 
cannot play an important role in the improvement of child health. 
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The timing of the transition to deliberate fertility control depends on 
the age distribution of mortality improvements as well as on the sources of 
improvements in terms of causes of death. A comparison of the improvements in 
child survival already accomplished or currently under way in the developing 
countries with numerically similar changes in nineteenth century Western 
Europe reveals some important differences. In the developing countries, the 
initial stages of the mortality transition are typically occurring faster and 
the risks of dying are being more effectively compressed towards infancy than 
was the case in the West. This makes the demographic conditions of the 
developing countries relatively more favourable to the rapid adoption and 
diffusion of family planning. On the other hand, in Western societies, 
improvements in child survival were closely interlinked with other facets of 
economic and social development, whereas, in the developing countries, public 
health interventions are often disassociated from societal transformations, 
are ‘induced from above' and implemented without parental understanding or 
involvement. This may hamper the perception of changes in mortality 
conditions and therefore delay the emergence of innovative attitudes towards 
childbearing - that is, family building by design. 


The growing need for broadly defined "social" approaches to public health 
becomes evident from an examination of existing patterns of causes of death in 
the developing countries, where diarrhoeal and respiratory diseases are major 
killers of infants and children. While decisive reductions in the incidence 
of these diseases are more difficult to achieve than reductions in the 
incidence of infectious diseases, their ultimate impact on fertility behaviour 
should be faster and more profound. Female education emerges as an important 
intervening factor not only in translating health policies into effective 
tools for the achievement of improvements in child survival but also in 
translating those improvements into reduction in birth rates. 


When the attainment of any particular family size goal becomes 
sufficiently predictable, the availability of family planning becomes a 
crucial factor in a family's choice of alternative family building 
strategies. Improvements in child survival inevitably produce a growing 
number of families that experience fertility in excess of their family size 
goals. If reliable methods of family planning are known and available, 
parents will respond to improvements in child survival with reductions in 
fertility. When the supply of family planning services is inadequate, on the 
other hand, “unwanted" children may be exposed to higher risks of death. 
Thus, in the absence of readily available family planning, health 
interventions could, in fact, work against themselves in that families who 
find themselves raising "unwanted" children may have difficulty supporting the 
maintenance of these children's health. For this reason, it makes no sense to 
view child health programmes and family planning programmes as alternative 
policy options. Given the level of child survival already achieved in most 
developing regions, the practice of inefficient fertility control can only 
hamper efforts to achieve further improvements in child survival. In 
addition, if the delivery of family planning services 18 integrated with child 
health services, parents will gain a sense of gontrop over and involvement in 
not only their fertility but also in their children's health. 
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When parents are able to adjust their childbearing plans to child 
survival conditions they face, this adjustment may be accomplished enter 
through "insurance" or "replacement" strategies. The insurance strategy 
involves the setting of a specific fertility goal in excess of the desired 
family size at the start of the childbearing period in anticipation of child 
deaths that may occur not only during the reproductive life span but after as 
well, at a time when such deaths could — no longer be replaced. The 
"replacement strategy" involves the compensation for actual child deaths with 
additional births up to the end of a woman's reproductive span. These two 
adjustment strategies correspond to two consecutive stages of the fertility 
transition. The “insurance strategy", which is easier for formerly natural 
fertility populations to adopt, is fairly adequate when considerable risks of 
death are spread over a long period of a child's life and when the practice og 
parity-specific fertility control is beginning. The "replacement strategy’ 
becomes appropriate and feasible at a later stage when child survival is 
relatively certain after some fairly young age and when parents are able to 
cease and resume childbearing whenever needed by effectively using reversible 
birth control methods. 


The insurance-type behaviour is particularly resistant to empirical 
measurement and, in settings where parents are using this strategy, 
individual-level studies oriented to detect "replacement effects" may be 
subject to misinterpretation. When these studies include proper controls for 
intervening factors they typically show statistically significant but rather 
moderate replacement effects which even at their highest levels imply less 
than five fewer births for every 10 fewer deaths. Indeed, in many developing 
country settings measured effects are negligible, which may be explained by 
the quite recent origin of replacement behaviour in many settings, rather than 
by the general weakness of this adjustment mechanism. However, this mechanism 
cannot result in completely compensating changes in birth rates in response to 
improvements in child survival because fertility control can never be 
perfect. The simulation of the long-term demographic consequences of 
insurance strategies under different socio-economic and mortality scenarios 
suggests that during the first stage of the mortality transition this type of 
fertility behaviour (if successfully implemented) may generate quite 
impressive decreases in lifetime fertility. In socio-economic settings 
typical for developing countries and especially for South-East Asia, the 
contribution of the insurance effect alone to the fertility decline might have 
been sufficiently large to call forth the decrease in net intergenerational 
rates of reproduction. 


Thus, the role that child health interventions can play in reducing birth 
rates and the role family planning interventions can play in reducing child 
mortality depend on the settings in which they are applied. While family 
planning programmes may have a limited importance in the very earliest stages 
of the transition, the proportion of total births that are "unwanted" rises 
with development (United Nations, 1987), thus exposing a growing proportion of 
births to the risks of neglect and inadequate parental care as the overall 
level of mortality falls. In order to enhance the fertility-depressing 
effects of child survival improvements, programme managers must vary the mix 


of Programmatic components in an integrated child health/family planning 
policy according to local circumstances. 


a 


For example, in Pakistan and Bangladesh in Asia and Haiti and Bolivia in 
Latin America, child survival rates are still too low for families to practise 
a replacement strategy. In these circumstances, the promotion of 
sterilization to assist families in the termination of childbearing when 
desired fertility has been achieved would be more realistic as a first step 
and would take advantage of the fertility-depressive potential of the 

insurance strategy". Then, when child survivorship has improved 
sufficiently, the emphasis can shift to reversible contraception. India is 
likely to be approaching such a threshold: the formerly appropriate emphasis 
on sterilization will, if unchanged, hamper the adoption of the replacement 
Strategy as child survival improves. 


Countries currently characterized by moderately high infant mortality and 
rather low child mortality have particularly promising prospects for the quick 
translation of further improvements in child survival into lower fertility if 
there is a diversity of accessible options for family planning available. 
While this is the case in Brazil, Colombia, Ecuador, El Salvador and Mexico, 
quite similar mortality conditions in Turkey, Jordan and Algeria, as well as 
in Honduras, Guatemala and the Philippines, are not matched by the adequate 
accessibility of modern reversible contraceptives. Thus, in these countries, 
efforts to depress infant mortality might be combined with a family planning 
policv emphasizing reversible contraception. 


On the other hand, in Peru and Egypt, and, to a lesser extent, in 
Indonesia, the availability of reversible contraceptives appears greater than 
the current level of child survival might seem to warrant. In these 
countries, first priority should be given to health measures in which parents 
themselves can be involved and which can induce a strong response in terms of 
improved family planning adoption. The availability of sterilization would 
also provide a welcome option for couples using the insurance strategy who 
need effective means of terminating childbearing. 


In fact, it would seem that there would be good opportunities to 
intensify the impact of improvements in survival on fertility through the 
universalization of formal education of children, educational and 
informational campaigns aimed at compressing the gap between the actual 
improvements in child survivorship and its perception at communal/individual 
levels, integration of child health programmes within family planning 
programmes, and easy access to safe, efficient and reversible methods of 
family planning. The proper identification of each setting in terms of 
transition stage and likely patterns of family building is necessary for the 
design and interpretation of research findings as well as for’ the 
implementation of child health interventions which minimize consequent 
short-run increases in population growth rates. The importance of integrating 
family planning with health care delivery is strongly implied by these results. 
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Notes 


1/ Lactation is found to stimulate the production of hormone prolactin, 
which inhibits ovulation (see Tyson and Perez, 1978; McNeilly, 1979). 


2/ In certain circumstances, there could be another type of biological 
impact of infant mortality on fertility, namely, the nutritional effect. If 
the nutritional level and health of women are factors determining the age at 
menopause, early infant deaths may substantially reduce the nutritional burden 
on the mother and thus increase her total period of exposure to the risk of 
conception through 4 lengthening of her potential childbearing years. 
However, there is no clear empirical evidence to support the importance of 


this effect. 


3/ For a survey of evidence, see Van Ginneken, 1977. 


4/ In south India, prolonged breast-feeding was found to last from 
three to seven months into the next pregnancy (Caldwell, Reddy, Caldwell, 
1982). For evidence on Bangladesh, see also Huffman and others, 1977. 


5/ The estimated difference between breast-feeding duration and 
amenorrhoea varies with the length of breast-feeding from -2 to +9 and the 
estimated elasticity (in terms of percentage changes) of the birth interval in 
response to variations in the duration of breast-feeding varies from 0.3 to 
0.7 (Jain and Bongaarts, 1981; Bongaarts, 1983). 


6/ The weakening of the breast-feeding practice in some areas of 


Germany during the eighteenth and nineteenth centuries led naturally to the 
complete removal of the physiological effect (Knodel, 1970). 


7/ +The complete model is: 


N 
RR em 
W + So + IMR (Sj) + (1 — IMR) (S2) + K (W + S3) 
N= length of a woman's reproductive life 
w= average waiting time until pregnancy for a woman in the 
susceptible state 
So= period of sterility during a pregnancy leading to a live birth 
$= period of sterility following a live birth that results in an 
infant death 
S9= period of sterility following a live birth that results in a 
surviving infant 
S3= period of sterility during and after a pregnancy resulting in a 
fetal death 
IMR= infant mortality rate 
K = ratio of chance of a fetal death to chance of a live birth 


8/ This would occur in populations where the differences in inter-birth 
intervals between women with an infant death and those without reaches as high 
as 13 months (in non-abstaining populations). 
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9/ The reduction in breast-feeding in high mortality populations has 
been found to depress significantly the survival of children in the early 
years of life (Huffman and Lamphere, 1984; Eelens, 1983). 


10/ This death rate was measured as a ratio of the number of deaths 
occurring in a year in the youngest five-year age group to the mid-year 
estimate of the population aged 0-5. 


1l/ The 12 countries are: England and Wales (five life tables for the 
period from 1861 to 1901; the corresponding 79P9 range from 0.68 to 0.75); 
United States (1900 life table for "registration states", with 20P0 = 
0.76); Japan (two life tables for 1899 and 1908, with respective 99Pg at 
0.70 and 0.69) from the West mortality pattern; Italy (five life tables for 
the period from 1881 to 1921, with 29Pp ranging from 0.54 to 0.74); Greece 
(1928 life table, with 29Pg = 0.74); Portugal (three life tables for the 
period from 1920 to 1940, with 29P9 ranging from 0.59 to 0.77); Spain 
(1930 life table, with 29P9 = 0.75) from the South pattern; El Salvador 
(1950 life table, with 29Pg = 0.77); Guatemala (1961 and 1969 life tables, 
with 29Pp at 0.73 and 0.76 respectively) from Latin American pattern; 
Chile (five life tables for the period from 1909 to 1950, with 20P9 
ranging from 0.55 to 0.76) from the Chilean pattern; Taiwan, Province of China 
(three life tables for the period from 1920 to 1936, with 29Pg ranging 
from 0.54 to 0.73) from the Far Eastern pattern; South Africa (coloured 
population, 1941 and 1951 life tables, with respective 79Pg9 at 0.68 and 
0.73) from the sub-Saharan Africa for which no single model mortality pattern 
had been established. 


12/ The table below shows the composition of three large categories of 
causes of death: 


Groups of causes of death from 
Preston and others (1972) 


— Eel 


A. Diseases of infancy and (9) Certain diseases of infancy 
diarrhoeal diseases (6) Diarrhoea, gastritis, enteritis 

B. Respiratory diseases (5) Influenza, pneumonia, bronchitis 

C. Infectious and parasitic (2) Other infectious and parasitic 
diseases diseases 


(1) Respiratory tuberculosis 


13/ This is because partial effects differ enormous ly by their 
durations: e.g., improvements in child survival are translated into the 
"transitional effect" during several decades, while the decrease in infant 
mortality may be translated into the "physiological effect almost 
immediately. It follows that whatever time lag is applied in aggregative 
analysis, some of the partial effects will be inevitably lost. 
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14/ The proper mortality measure would be the reciprocal of the 
proportion of children surviving to a given "relevant" age, such as 15 or 20. 
The use of the proportion still surviving at the time of the census means that 
mortality will be higher where the mean marriage duration is longer and this 


will bias the estimates in an unknown way. 


15/ The elasticity is defined as the percentage change in children ever 


born in response to a 1 per cent change in the reciprocal of the survival 


probability. 


16/ A fully compensatory response is apparent when the time period of 
the data is controlled. The significance of this is unclear, however. The 
measured effect of time on children ever born is positive suggesting a rising 
trend in children ever born in the absence of changes in mortality. This 
could reflect improvements in reporting of births over time or the greater 
weight in the sample of data from developing countries with higher fertility 
for the more recent periods. 


17/ Anker attempted to deal with the simultaneity problem through the 
application of a model in which the three endogenous variables in the system 
(fertility, children's education and women's labour force participation) were 
modelled separately and estimated using two stage least squares. 


18/ Weintraub (1962), United Nations (1965), Heer (1966), Kirk (1971), 
Ekanem (1972), Gregory and others (1972), World Bank (1974), Repetto (1974, 
1974a), Berelson (1974), Bhattacharyya (1975), Hohm (1975), Oechsli and Kirk 
(1975), Beaver (1975), Freedman and Berelson (1976), Srikantan (1977), Shin 
(1977), Wheeler (1984). 


19/ Derived from transformed values of the variables based on a weighted 
combination of the original observations and the deviations from regional 
means. 


20/ This means that parents neglect the risks of losing children after 
they reach a certain relatively safe age (the "age of confidence"), which is 
younger than the "relevant age". This assumption puts an emphasis on the 
death risks at the young ages and thus does not require the extremely high 
levels of overall confidence which have often applied in other simulation 
exercises (e.g., Heer and Smith, 1968, 1969; O'Hara, 1972). 


21/ It is possible that even in non-contracepting populations, some of 
measured effects could be intentional if parents exercise control over the 


freguency of intercourse and are aware of the contraceptive effects of 
breast-feeding. 


22/ Suchindran and Adlakha (1984); De Guzman (1984): N , 
Beaujot (1986). ); Nur (1985); Rao and 
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